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RESEARCH MEMORANDUM 
WIND-TUNNEL INVESTIGATION AT MACH NUMBERS FROM 0.8 TO 
1.4 OF STATIC LONGITUDINAL AND LATERAL- DIRECTIONAL 
CHARACTERISTICS OF AN UNSWEPT-WING 
AIRPLANE MODEL 
By James L. Summers , Stuart L. Treon, 
and Lawrence A. Graham 
SUMMARY 
Results are presented for a wind- tunnel investigation of an airplane 
model with a 3 . 4- percent- thick unswept wing of aspect ratio 2.45 at Mach 
numbers from 0 . 8 to 1 . 4 at a Reynolds number of 1.5 million. Longitudi nal 
characteristics are presented for the basic model and for configuration 
var iations involving two types of wing camber, an area- rule fuselage modi-
fication, various external- store arrangements, several conventional mi ssile 
i nstall ations and one designed according to the moment -of-area concept, 
and two fuselage dive- flap arrangements. Lateral- directional characteris -
tics of the basic model with and without the empennage are also included. 
Evident for the basic model were a tail- on pitch- up tendency at Mach 
numbers of 0.8 and 0.85 begi nni ng at a lift coefficient of 0.7, and an 
abr upt for e- and-aft center- of- l i ft t ravel at transonic Mach numbers near 
the zer o- l i ft condi t i on . The configurations having the NACA modified- mean-
line camber ed wi ng , as compar ed wi th the configurations having the leading-
edge- f l ap cambered wing, had (1) hi gher mi nimum drag coeffi cients , 
(2 ) l ower drag due to lift , ( 3) hi gher val ues of maximum lif t-drag ratio 
particularl y at subsoni c Mach number s , and (4) less center- of- lift travel 
near the zero-lift condi t i on at t r ans oni c Mach number s . Modi f i cat i on of 
the fusel age a ccordi ng to an ar ea- rule appl i cat i on r esulted i n a reduction 
i n minimum drag coeff icient and an i ncr eas e in maximum lift - drag r atio a t 
Mach number s f r om 0 . 95 to 1 . 40 . Results of mounting various exter nal 
s t ores on the wing tips r ather t han under the wings or on the fuselage 
wer e (1) genera l ly l ower values of mi ni mum drag at subsonic and supersonic 
Mach numbers , (2) an i ncr ease i n lift - curve sl ope , and ( 3) a reduction of 
center-of-lift travel near zero lif t coeffi ci ent at transonic Mach num-
bers. The configuration having t he f our-miss i le inst allation desi gned 
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and lower maximum lift-drag ratios at transonic and supersonic Mach num-
bers than did the comparable conventional wing-tip installation. The 
increment in minimum drag coefficient for the configuration having two 
side-mounted fuselage flaps was only about 10 percent greater than that 
for the configuration having a single underfuselage mounted flap with half 
the frontal area of the side-mounted flaps. The variations with Mach num-
ber of the lift-curve slope and pi t ching-moment-curve slope , furthermore, 
were generally more favorable for the underfuselage flap configuration. 
The complete basic model had favorable lateral-directional characteristics, 
in general, within the test limits of angle-of-attack, sideslip angle, and 
Mach number ranges. I 
INTRODUCTION 
Investigations of the aerodynamic characteristics of generalized air-
craft configurations have indicated that the aircraft with a thin, low-
aspect-rati~unswept wing is one of several types suitable for use as a 
supersonic interceptor or fighter. The purpose of this report is to pre -
sent information obtained from an investigation in the Ames 2- by 2-foot 
transonic wind tunnel of a model representative of contemporary high-speed 
fighter design . The Mach number range was from 0.8 to 1.4 and the Reynolds 
number was 1.5 million. The basic model consisted of a fuselage with can-
opy and faired side inlets, a 3 . 4-percent-thick unswept wing of aspect 
ratio 2.45, and a fixed , horizontal tail located high on the vertical sta-
bilizer. Variations in the configuration geometry included: (1) two 
types of cambered wingsj (2) a fuselage contour modification according to 
the area-rule method of reference Ij (3) several conventional missile and 
external- store installationsj ( 4) a missile installation designed accord-
ing to the moment-of-area method of references 2 and 3j and (5) two dive-
flap arrangements. Static lateral-directional characteristics of only the 
basic model with and without the empennage were obtained throughout a 
range of sideslip angles at three angles of attack. 
DATA NOTATION 
a wing section mean line des i gnation 
crosswind force coefficient 
crosswind-force-curve slope 
drag coefficient 







minimum- drag coefficient 
r olling-moment coefficient 






section design lift coefficient 
l ocal chord of wing or tai l 
mean aerodynamic chord of wing 
pitching-moment-curve s l ope 
maximum lift -drag ratio 
Mach number 
wing section thickness 
angle of attack of fuselage horizontal reference plane 




Model Component Symbols 
bomb 
basi c f u selage 
area- rule fuselage 
moment - of - area- rule fuselage 
canopy 
dorsal fin 
side- fuselage di ve flaps 
underfuselage dive flap 
gun housing 
horizontal tail 
M2F two M missiles, fuselage mounted 
M2T two M missiles, wing-tip mounted 
M4F four M missiles, fuselage mounted 
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M4M four M missiles, mounted on moment-of-area pods and pylons 
M4T four M missiles, wing-tip mounted 
N2T two N missiles, wing- tip mounted 
N4T four N missiles, wing- tip mounted 
N4W four N missiles, underwing mounted 
PM moment-of-area pods and pylons for four M missile installation 
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wing-tip pylon for four M missile installation 
two storage tanks, wing-tip mounted 
two storage tanks, underwing mounted 
v vertical tail 
wing with fixed leading- edge flap 
wing with NACA a = 0.8 (modified) mean line, cIi 0.2 
Complete Model Symbols 
APP MATUS AND MODEL 
The Ames 2- by 2-foot transonic wind tunnel is a closed-circuit, 
variable-pressure tunnel in which the Mach number can be varied continu-
ously to 1.4. A complete description of the wind tunnel and its air-flow 
characteristics is provided in reference 4. Fi·gure 1 is a photograph of 
the model installed in the wind tunnel. 
Drawings of the various model configurations are presented in fig-
ures 2 through 11. Included in these drawings is pertinent information 
describing and locating the various model appendages. 
The basic model had a fuselage of fineness ratio 9.25, an unswept 
wing of aspect ratio 2.45, an unswept horizontal tail mounted high on a 
vertical stabilizer, a canopy, and a dorsal fin. The basic wing had a 
fixed leading-edge flap having deflections at the root and tip of 10 53' 
and 3°47r, respectively. Variations of the basic configuration included: 
(1) the basic wing replaced by one having an NACA camber line; (2) the 
fuselage contoured according to the area rule; (3) a variety of conven-
tional missile and external-store installations; (4) a missile installation 
designed according to the moment-of-area rule; and (5) two fuselage dive-
flap arrangements. The models and model components are identified 
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throughout the report by configuration symbols defined in the Model Nota-
tion section. The geometric characteristics of the f uselages, wings, hori-
zontal tail, and vertical tail are given in table I. The variations of 
model cross-sectional area with fuselage station are shown in figure 12(a) 
for the basic model (S~) and the configuration modified according to the 
area rule (S3)' Figures 12(b) and 12(c) include the area distributions 
and second moment-of- area distributions, respectively( for the basic model, 
the conventional four-missile tip installation (S1M4T)' the four -missile 
installation des i gn according t o the moment -of-area rule (S4M4M)' and a 
Sears-Haack theoretical distri bution . 
The basic model fuselage was made of aluminum, the wings and empen-
nage of steel, and the external stores of brass. All surfaces were pol-
i shed smooth. 
The model was sting- supported in the wind tunnel on a flexure - pi vot , 
internal strain- gage balance of the type described i n reference 4. 
TESTS, CORRECTIONS, AND PRECISION 
Tests were conducted to determine static longitudinal aerodynamic 
characteristics of the model alone and i n combination with the various 
external stores and dive flaps. Tests were made also to determine static 
lateral- directional aerodynamic characteristics of only the basic model 
with and without the empennage. For both the longitudinal and lateral-
directional phases of the wind- tunnel tests , data were obtained at Mach 
numbers from 0. 8 to 1.4 and at a Reynolds number of 1. 5X106 based on the 
mean aerodynamic chord of the wing. Lift , drag, and pitching moment were 
measured at angles of attack from approximately _20 to approximately 120 
at zero angle of sideslip i n the study of the longitudinal characteristic s . 
For the lateral-directional-characteristic s i nvesti gati on, lift, drag, 
pitching moment , crosswind force, yawing moment, and r olling moment were 
determined throughout a sideslip angle range from approximately - 50 to 
approximately 80 at angles of attack of approximately 30 , 70 , and 110. 
Corrections have been applied as follows : (1) to the model angles 
of attack and sideslip for deflection of the model support and balance 
resulting from aerodynamic l oadsj and (2 ) t o the drag to adjust for the 
difference between the measured model base pressure and the free - stream 
static pressure . Corrections t o the data for air- stream a ngularity, which 
was negligible, and f or wind- tunnel -wall i nterference effects have not 
been made. An estimate of the magnitude of the wall-interference effects 
can be obtained from the theory of reference 5 and the preliminary experi-
mental results of reference 4 . The latter results indicate signi ficant 
interference effects at the low supersonic Mach numbers for a model compa-
rable i n si ze t o those of the present investigation (about I-percent 
blockage ratio) . Because of configuration differences, however , the 
. 1 
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results of reference 4 are not quantitatively applicable to the results 
of the present investigation. In the discussion of the re sult s in the 
following sections of the present report, emphasis i s placed upon evalu-
ating effects of change in configuration and upon qualitative trends so 
that the conclusions drawn should be affected little by such wall inter-
ference as may have existed . Apart from systematic errOrs resulting from 
neglecting the wall interference, certain random errors exist which 
determine the precision or repeatability of the data. The random errOrs 
are as follows: 
M ±O.OO3 CL ±O.OO5 
a, ±O.O3° Cc ±O.OO2 
f3 ±O.O3° C7, ±0.0002 
CD ±O.OOl Cm ±O.OO5 
en ±O.OOI 
RESULTS AND DISCUSSION 
General 
The basic data of the subject investigation are pre sented i n tables 
II and III for the longitudinal and the lateral-directional te sts, respec-
tively . All f orce coefficients were based on the wing area as pr o jected 
to the hori~ontal plane, including that portion within the fuselage . The 
pitching-moment coefficient was based on the wing mean aerodynamic chord, 
and the rolling-moment and yawing-moment coefficients were based on the 
horizontal projection of the wing span . The f orce coefficients are 
referred t o the wind axes, and the moment coefficients t o the stability 
axes, the reference point f or the moments being l ocated at 0.25c on the 
fuselage reference line . 
Longitudinal Characteristics 
The variations of lift coefficient with a ngle of attack , drag coeffi -
cient, and pitching-moment coefficient at Mach numbers from 0.8 t o 1 . 4 
are presented in figure 13 f or the basic model with and wi t hout t he hori -
zontal tail . These variations of basic aerodynamic characteristics are 
indicative, in general, of those f or the other model configurations. 
However, to compare in detail the characteristics of the several 
--- -~- -------
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configurations, the variations with Mach number of (1) IDln~um drag coef-
ficient or drag coefficient at constant lift coefficient, (2) maximum 
lift-drag ratio, (3) lift-curve slope, and (4) pitching-moment-curve slope 
are plotted in figures 14 to 21. An index to these plots identifying the 
comparison groups with the appropriate figures is provided in table IV. 
This table also serves to indicate the tables and figures in which the 
basic aerodynamic and geometric characteristics are presented for each 
model configuration. 
Basic model. - A study of the data of figure 13 reveals that the vari-
ations with Mach number of the longitudinal aerodynamic characteristics 
of the basic tail-on and -off configurations are, in general, similar to 
those of models having thin low-aspect-ratio wings of comparable taper and 
sweep (see refs. 6 and 7). Apparent for the horizontal-tail-on configu-
rations are the pitch-up tendencies at 0.80 and 0.85 Mach number at lift 
coefficients above about 0.7. Also apparent are the changes in the slopes 
of the pitching- moment curves in the region of zero lift coefficient at 
transonic Mach numbers. These slope changes are indicative of an abrupt 
fore -and-aft center- of-lift travel oqserved for un swept wing models as 
reported in reference 6. At zero lift coefficient, there was a progres-
si ve increase in posi ti ve p i tching-moment coef1'icient to approximately 
1.05 Mach number for the configuration with the horizontal tail. This 
change in pitching moment is believed to be dependent upon the influence 
of the vertical tail on the flow over the horizontal tail and is discussed 
in reference 8. 
Wing- camber modification.- From the variation with Mach number of 
drag coefficient at constant lift coefficient, presented in figure 14(a), 
it is noted that the configurations employing the NACA cambered wing 
(82 and 82 - H) displayed a greater minimum drag and a lower drag due t o 
lift than did the comparable configurations using the flap-cambered wing 
(8 l and 8 l - H). The lesser drag due to lift of the NACA cambered wing 
configurati ons resulted i n greater maximum lift-drag ratios over the test 
Mach number range, especially at the high subsonic Mach numbers. 
An examination of figure 14(b) indicates that the type of wing camber 
has little significant effect on the vari ation with Mach number of lift-
curve slope and, except for zero lift coefficient, of pitching-moment -
curve slope . Near zero lift coefficient, the use of the NACA cambered 
wing resulted in l ess center-of- lift travel at the high subsonic Mach num-
bers than that noted for the flap - cambered configurations, particularly 
for the confi guration wi th the horizontal tail removed . 
Area- rule fuselage modi fication. - A reduction in minimum drag coef-
ficient resulting from the area-rule modification designed according to 
the method of reference 1 ( configuration 83 ) is noticeable in figure 15(a) 
beginning at 0 . 95 Mach number and amounting to as much as 0.003 at super-
sonic Mach numbers . The vari ation with Mach number of the maximum 
.F 
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lift-drag ratio of the two configurations is a result of the IDln~mum drag 
variation, the drag due to lift remai~ing essentially unchanged with con-
figuration change. 
The results of figure 15(b) indicate that the fuselage modification 
had little effect on the variation with Mach number of either the lift-
curve or the pitching-moment - curve slopes. 
Conventional missile M installations.- Each missile arrangement 
considered in this discussion and in figure 16 includes pylons and 
fairings. 
Lower values of minimum-drag coeffiCient at both high subsonic and 
moderate supersonic Mach numbers were apparent (fig. 16(a)) for the wing-
tip-mounted missile configurations a s compared with the body-mounted coun-
terparts, the differences being more obvious for the four-missile confi gu-
rations. At transonic Mach numbers, the body-mounted arrangements were 
as good as or slightly better than the Wing- mounted arrangements. For 
either arrangement, the increment in minimum-drag coefficient per missile 
was about the same for four missiles as for two. 
The main points to note about the comparisons of maxi mum lift-drag 
ratio (fig . 16(a)) are that the values for the t i p -mounted missile con-
figurations were (1) higher than those for body- mounted missile configu-
rations, and (2) for the two -missile tip arrangement, equal to or higher 
than those for the configuration without missiles . These results are 
indicative of a reduction in drag due to lift believed to be attributable 
to an end-plate effect of the tip-mounted missile configurations resulting 
in an i ncrease i n effective aspect ratiO, and also to an increase i n 
geometric aspect ratio of the two-missile tip configuration. 
An aspect-rat i o effect i s also i ndicated by the comparisons of lift-
curve slope presented in f i gure 16(b). A further effe ct of the addition 
of the tip-mounted missiles was the reduction of the abrupt fore -and-aft 
travel of the center of lift for the model near sonic speed and the zero-
lift-coefficient condition ( f i g . 16 (b) ) . The variation wi th Mach number 
of the pitching-moment-cuTve slope at lifting conditions, however , was 
generally similar for all the configurat i ons . 
Conventional missile N installations .- The variations of m~n~mum 
drag coefficient with Mach number (fig . 17(a)) are indicat ive of the 
apparent dependence of the drag level on, primarily, the number of N 
missiles carried rather than on the wing mounting posi t i on . The incre-
ment in minimum drag coefficient per miSSile, however, was less for the 
four-missile than for the two-missile configurations . 
An aspect-ratio effect on maximum lift-drag ratio similar t o that 
previously discussed for the tip-mounted M missiles is also apparent from 
the results for the tip-mounted N missile configurations (fig. 17(a)). 
- - - - - - ----- --- -- --------- -- -------
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The aspect- ratio effect is also i ndicated in the lift- curve- slope 
variation wi th Mach number ( fig . 17(b)). Both the wing-tip and underwing 
N missile mounti ngs had an effect on the center- of-lift travel similar 
to that for the tip-mounted M mi ssiles , that is, a reduction in the 
abrupt fore -and- aft movement near sonic speed for lift conditions near 
zero (fig . 17(b)). 
Moment- of- area missile M installation.- In applying the moment-
of- area method ( ref . 2) to the desi gn of the missile installation, the 
procedure described in reference 3 was followed . Since the description 
is given in some detail , it will be sufficient here to state the essen-
tial requirement for obtaining low values of zero - lift wave drag at sonic 
and low supersonic Mach numbers . The requirement is that the longitudinal 
progressi on of the perpendi cular cross - sectional area and the second moment 
of the area about the vertical plane of symmetry be smooth and gradual. 
The extent to which thi s requirement is met by the present design is indi -
cated in figures 12(b) and 12( c) wherein the distributions of the area 
and second moment of area are compared with desirable Sears -Haack theo -
retical distributions . Also shown are the corresponding distributions 
for the basic configuration without mi ssiles and with the conventional 
wing- tip installation of missiles . It is to be noted that the area dis -
tri bution of the moment - of- area configuration was improved by the addition 
of volume to the f uselage . This volume and the volume added by the aux-
iliary bodies amounted to 9 percent of the basic - configuration volume. 
It is observed from figure 18(a) that , compared with the conventional 
wing- tip installati on, the moment - of- area missile installation of four 
missiles had higher values of Cn . at Mach numbers below 0.96 and l ower 
-'-'IIlln 
values above that Mach number . The higher subsonic level is attributable 
to the skin-friction drag associated with the greater surface area of the 
moment - of- area configuration . I f it is assumed that a skin- friction drag 
increase of the same order of magnitude also occurred at sonic and super-
sonic speeds , it can be concluded that the moment-of- area configuration 
provided lower wave drag than the conventional installation. Also of 
interest are the drag values for the configurations corresponding to the 
launched-mi ssile condi tion (i. e ., configurations S4PM and SlPT) . It is 
noted that the auxiliary bodies and missile pylons can be carried for less 
drag than the conventi onal wi ng- tip pyl ons at supersonic Mach numbers to 
approxi mately 1. 40 . I n fact , for this Mach number range, they can be 
carried with little or no increase in drag over that of the basic configu-
ration ( cf . configurati ons S4PM and Sl) . 
An examination of figure 18 (a) indicates that the conventional con-
figurations di splay higher values of maxi mum lift - drag ratio throughout 
the Mach number range than do thei r moment -of-area counterparts . The drag 
due to lift of the conventional configurations is sufficiently reduced by 
the aspect - rati o effect of the wi ng- tip mounting to more than offset the 
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The values of lift- curve slope ( fig. 18(b)) also show the aspect -
ratio effect of the conventi onal wing- tip installation of missiles . This 
effect is greater for this configuration than for the others . The center-
of- l i ft travel near zero lift i n the transonic Mach number range for both 
the conventional and moment - of- area missile confi gurations was less than 
that of the basic model (fig . 18(b)) . In general, the moment - of- area 
configurations displayed a slight destabilizing effect as compared with 
the basic model and the conventional missile and pylon configurations 
throughout the Mach number range of the investigation. 
External storage tank installations .- Of particular note is the 
i ncrease in minimum drag due to the addition of two underwing tanks to 
the confi guration having two wing- tip tanks (fig. 19(a)). The drag incre -
ment per tank for the underwing mounti ng was approximately twice that for 
the wing- tip tank arrangement. Although these differences in minimum drag 
were reflected in the variation of maximum lift - drag ratio with Mach num-
ber, the generally lower drag due to lift at supersonic Mach numbers of 
the configurations with tanks, especially the one having four tanks, less-
ened the differences in maximum lift - drag ratio that otherwise would have 
occurred. 
As in the case of the wi ng- tip-mounted missile arrangements discussed 
previously, the high values of lift - curve slope for the tank configura-
tions as compared with the basic model (fig. 19(b)), are considered to 
result from an increased effective aspect ratio produced by the mounti ng 
arrangement of the tanks. There was appreciable reduction in the magni-
tude and abruptness of the center- of- lift travel near zero lift resulti ng 
from the addition of the external wing tanks to the basic configuration 
(fig . 19(b)). An examination of the horizontal-tail- on and -off data at 
zero l i ft coefficient indicates that the l ongitudinal stability charac-
teristics of the wing and also the stability contribution of the horizontal 
tail, especially at high subsonic Mach numbers, were noticeably influenced 
by the tanks. 
Bomb and gun-housing installati ons .- The major effects of the bomb 
or the gun housing on the longi tudinal aerodynamic characteristics were 
an i ncrea se in minimum drag and a decrease in maximum lift- drag ratio 
relati ve to the characteristics of the basic model as shown in fig-
ure 20 (a ). Although the maximum frontal area of the bomb was only 80 
percent that of the gun housing, the values of minimum- drag coefficient 
for the bomb configuration were h i gher than those for the gun-housing 
configurat i on by approxi mately 0. 0010 at subsonic Mach numbers and 
0 .0030 at supersoni c Mach numbers . Littl e effect of either the bomb or 
the gun housing on the l i ft- or pi tching-moment - curve slopes is indi cat ed 
i n f i gure 20 (b ) • 
Di ve - flap installati ons .- The most significant point about the drag 
results ( f i g . 21(a ) ) i s that the underfuselage flap was nearly twice as 
effect i ve as the side - fuselage f l aps on the basi s of the drag i ncrement 
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per unit area - the frontal area of the underfuselage flap was half that 
of the two side-fuselage flaps, and yet it provided drag increments that 
were within 10 percent of those for the side-fuselage flaps. The lower 
effectiveness of the side-fuselage flap arrangement is attributable in 
part to the lower dynamic pressure in the vicinity of these flaps result-
ing from the wake of the wing. There is good possibility, furthermore, 
that up to sonic speed the side flaps increased the pressures over the 
r ear portion of the wing which would result in an appreciable reduction 
in wing drag and thereby offset the direct drag increments due to the 
flaps. Drag and pressure-distribution data concerning this effect of 
side -mounted flaps are presented in reference 9. A comparison of the drag 
values for the configurations with and without the horizontal tail indi-
cates that the horizontal-tail drag was reduced by the presence of the 
side-fuselage flapsj whereas it was increased by the presence of the under-
fuselage flap over that for the basic model. 
The effects of the dive flaps on the lift-curve slope (fig. 21(b)) 
were sizable for the zero-lift condition at subsonic Mach numbersj the 
underfuselage flap configuration had higher and the side-fuselage flap 
configuration had lower values of lift-curve slope as compared with those 
of the basic model. This was true for both the tail- on and tail- off con-
ditions . Appreciable effects of the dive flaps on the center-of-lift 
location are apparent from the variations of the pitching-moment-curve 
slopes with Mach number (fig. 21(b)). Neither flap configuration showed 
the abrupt forward movement of the center-of-lift characteristic of the 
basic model near the zero-lift condition. For the side- fuselage flap con-
figuration, however, there was an abrupt rearward movement of the center 
of lift beginning at Mach numbers 0.95 and 0.98 for the tail-off and tail-
on configurations, respectively, at lift coefficients near zero. 
An increase in positive pitching-moment coefficient at zero lift 
coefficient resulted from the addition of the fuselage flaps to the basic, 
horizontal-tail-on configuration, in general, as is apparent from an exam-
ination of the basic data (table II). This increase i n pitching-moment 
coefficient for the underfuselage flap configuration amounted to as much 
as 0.050 at Mach number 0.8, diminishing to the basic model value at 
approximately Mach nUBber 1.35. For the side- fuselage flap configuration, 
this incremental pitching-moment coefficient at subsonic Bach numbers 
was considerably less than that for the underfuselage flap configuration, 
but increased to about 0.070 at Mach number 1.40. 
Static Lateral-Directional Characteristics Tests 
The data of the static lateral-directional characteristics tests are 
provided in table III for the basic model with and without the empennage. 
Plots of static lateral-directional slope parameters as functions of Mach 
number, angle of sideslip, and angle of attack are presented in figure 22. 
I 
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The variations with Mach number of the slopes of the rolling- moment 
curve, yawing-moment curve, and crosswind- force curve are indicative of 
favorable lateral-directional characteristics of the basic model at angles 
of sideslip to 7.50 and angles of attack to 110 , which were the limits of 
the test. Of particular importance is the fact that the basic configu-
ration, Sl, displayed approximately the same amount of directional sta-
bility and dihedral effect (CnQ and Cz , respectively) at 1.4 Mach num-
8 fJ i3 0 0 ber as at O. Mach number at the test angles of attack of 3 , 7 , and 
110. The abrupt changes in Cni3 and CZi3 noted for the basic configu-
ration at transonic Mach numbers , particularly at the higher angles of 
attack, were apparently related to a change in the air- flow characteris -
tics around the empennage since no similar changes in the data were noted 
for the configuration less the empennage. The effect of the empennage 
was observed to be sufficient to offset the inherent negative dihedral 
effect of the configuration without the tail assembly. 
CONCllJSIONS 
A wind-tunnel investigation of an airplane model with a 3. 4- percent-
thick un swept wing of aspect ratio 2.45 has been conducted over a Mach 
number range from 0.8 to 1.4 at a Reynolds number of 1 . 5 million. The 
following conclusions were drawn from the results of this investigation: 
1. The longitudinal aerodynamic characteristics at transonic Mach 
numbers of the basic model were similar to those previously observed for 
models having thin low-aspect- ratio wings of comparable taper and sweep. 
A horizontal-tail-on pitch-up tendency was indicated at Mach numbers of 
0.80 and 0.85 beginning at a lift coefficient of apprOximately 0.7 f or 
the basic model. 
2. The configurations having a wing with an NACA mean-line camber, 
in place of the basic leading- edge - flap cambered wing, had: (1) higher 
minimum drag coefficient; (2) appreciably lower drag due to lift; 
(3) higher values of maximum lift-drag ratiO, particularly at subsonic 
Mach numbers; and (4) less center-of- lift travel near zero - lift coeffi -
cient at transonic Mach numbers . 
3. An area-rule modification to the fuselage of the basic model 
resulted in a reduction in mlnlmum drag coefficient and in an increase in 
maximum lift - drag ratio at Mach numbers from 0 . 95 to 1.40. 
4. Lower values of minimum drag coefficient at subsonic and super-
sonic Mach numbers resulted, generally, from mounting various external 
stores on the wing tips rather than beneath the wing or on the fuselage. 
The wing- tip store installations also produced higher values of maximum 
lift-drag ratio than did the comparable fuselage and underwing 
- - - - - - - - - - - - - --- - - - -- - - - - - - - - - -- - --.! 
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installations, primarily because of the reduced drag due to lift result-
ing from the effective increase in aspect ratio created by the former 
store mounting arrangement. 
5 . Wing- tip mounting of external stores resulted in a reduction of 
center- of- lift travel at transonic Mach numbers near zero lift and in a 
general increase in the values of lift- curve slope as compared with the 
basic model. 
6 . A configuration wi th the missile mounting designed according to 
the moment - of- area rule had lower values of minimum drag coefficient at 
transonic and supersonic Mach numbers than did the comparable conventional 
wing- tip installation. This advantageous reduction of minimum drag was 
offset by relatively higher drag due to lift, resulting in generally lower 
maximum lift- drag ratios for the moment - of-area configurations than for 
the conventional configurations. 
7. The addition of two simulated storage tanks mounted beneath the 
wings to a configuration already having two such tanks mounted on the wing 
tips resulted in a drag increment per tank twice that resulting from the 
addition of two tip tanks to the basic configuration. 
8. Although the two side- fuselage flaps had twice the projected ~ 
frontal area of the single underfuselage flap, the increment of minimum 
drag coefficient for the side- fuselage flap configuration was only about 
10 percent more than that for the underfuselage flap configuration. The 
lift- curve- slope and pitching-moment - curve-slope variations with Mach num-
ber were generally more favorable for the underfuselage flap configura-
tion. 
9 . The complete basic model had favorable lateral-directional char-
acteristics to the test limits of 70 angle of sidesli p and 110 angle of 
attack throughout the test Mach number range. 
Ames Aeronautical Laboratory 
National Advisory Committee for Aeronautics 
Moffett Field, Calif. , May 22, 1956 
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TABLE 1.- GEOMETRIC SPECIFICATIONS OF MAJOR MODEL COMPONENTS 
Fuselages B1 , B2 , and B3 
Length (to exit face), in. 
Maximum frontal area, sq in. 
Fineness ratio •• • • • • • • • • • 
Wing W1 
Airfoil section; forward 0.5c elliptical, aft 0.5c circular 
arc; root and tip thickness ratio, percent c ••••• 
Area, horizontal projection including the portion within 
body, sq in. •••• 
Mean aerodynamic chord, in. . . 
Span, in. . • • • . . . 
Aspect ratio 
Taper ratio • • • • • • • 
Sweep of quarter- chord line in plane of wing, deg 
Un swept element, percent c • • • • •••• 
Incidence, deg • • • • • •••. 
Dihedral, deg •••••••••••• 
Leading-edge flaps 
Area, sq in. . . . . 
Chord, percent c • • • • • • • • • • • • • • • • 
Deflection, deg 
Root • • •• 
Tip •• ••• 
Wing W2 
. . . 
Same as W1 except leading- edge-flap type camber replaced 
by NACA a = 0.8 (modified) mean line, c Zi = 0 . 2 Horizontal tail H 
Airfoil section; forward 0.5c elliptical, aft 0.5c circular arc; 
Root- thickness ratio, percent c 
Tip thickness ratio, percent c 
Area, sq in. • • •• . . . . . 
Mean aerodynamic chord, in. 
Aspect ratio • • • • • • • • • 
Taper ratio ••••• 
Sweep of quarter-chord line, deg 
Unswept element, percent c • • •• • • 
I nc i dence , deg • • • 
Dihedr al, deg ••• • ••• 
Vertical tail V 
. . . 
Air f oil secti on; forward 0. 5c ellipti cal, aft 0 . 5c circular arc ; 
Root thi ckness rati o , percent c ••••••• 
Ti p t hickness ratio , percent c • • ••• 
A:rea, s q i n. .••.. . • . . 
Mean aerodynamic chord, i n . 
Aspect rat i o •••• • 
Taper ratio • ••••••• 
Sweep of quarter-chord line , deg 
Unswept element~ percent c • • • 





















4 . 9 
2 . 6 
11. 09 
2 . 12 
2.95 
-31 








0 . 87 
0. 46 
35 
89 ~ 3 
18 NACA RM A56E22 
TABLE 11.- STATIC IDNGITUDINAL AERODYNAMIC DATA FOR THE BASIC MODEL AND 
ITS VARIOUS CONFIGURATIONS 
( a) Configuration 8 l 
M a CL Co Cm M a CL CD Cm 
0.80 
- 0 1.6 3 - 0.170 0.0235 0.052 1.03 -01.62 - 0.20 9 0 .0466 0.114 0.80 -01.09 - 0.1 2 7 0.0211 0.0 44 1.03 - 0 1.0 6 - 0 .161 0 .04 3 4 0 .1 U 4 0.80 
- 0 0.0 3 - 0 .05 3 0.0 1 83 0.029 1.03 00 .04 - 0.051:1 0.03 97 0 .08 1 0.80 01.02 0 .012 0.0173 0.016 1.03 01.14 0.047 0.03" 6 0.055 0 .8 0 o 2J. 0 0.086 0.0192 0.003 1.03 02.23 0.144 0.04 3 9 0.034 0.60 03.17 0.170 0.0229 
- 0.0 1 2 1 .03 03.32 0.237 0.051 2 0.011 0.60 0 4.2 5 0.247 0 .0 262 
- 0.0 21 1.0 3 04.4 2 0.333 0.0609 - 0.011 
0.80 05.32 0 .329 0.0364 
- 0.029 1.03 0550 0.4 23 0.07" 4 - 0.033 
0 .80 06 .4 1 0.412 0.0489 
- 0.0 3 6 1.03 06.59 0.515 0.0" 1 7 - 0.0 5 5 0.80 08.56 0.573 0.08 55 
- 0.0 5 6 1.03 08 .77 0.6Y 3 0.1366 - 0.093 0 .80 10.66 0.697 0.1390 
- 0.10 1 1.03 10.95 0.864 0.1 Y 4 4 - 0 .1 2 9 0.80 12.74 0.792 0.1881 
- 0.1 2 1 1 .03 13 .12 1.014 0.2546 - UJ. 5 6 0.60 14.83 0.655 0.2356 
- 0.12" 
0 .85 -01.64 - 0.176 0.02" 2 0.055 1.05 -01.57 - 0.189 0.04 63 0J.;j 0 
0.65 - 0 1.10 - 0 .13 U 0.0219 0.0 46 1.05 - 0 1.0 3 - 0.14 5 0.0434 0.108 
0.85 - 0 0.0 3 - 0 .054 0.0194 0.03 1 1.05 00 .07 - 0.0 49 0.0413 0.087 
0.65 01 .03 0.00 tl 0 .0161 0.021 1.0 5 01.15 0.047 Cl.0408 o.o!> 9 
0.65 02.11 0.087 0.0201 0.00 7 1.05 02.24 OJ. 4 4 0.04 4 9 0.035 
0 .65 03.19 0.170 0.0236 - 0.0 09 1.05 03.34 0 .240 0.0 522 0.012 
0.65 04.27 0.254 0.0 2 9 5 - 0.0 1 9 1.05 04.4 3 0 .332 0.0613 - 0.010 
0.65 05.36 0.341 0.0392 - 0.0 2 8 1.05 05.5 2 0.4 21 0.0748 - 0.0 2 8 
0.85 06.4 6 0.432 0.0536 
- 0 .0 3 8 1.05 06.62 0.514 O.OY 18 - 0.048 
0 .65 08.64 0 .611 0.0936 
- 0.060 1.05 () 8.7 9 0.6H 3 0.1353 - U.O 8 7 
0.85 10.70 0.714 0.1444 
- 0.113 1.05 10.97 0.8 4 A 0.1 Y OJl - 0 .1 2 1 
0.85 12.79 0.81 OJ 0.1 Y 5 0 
- 0.137 
0.85 14.89 0 .883 0.2455 
- 0.14 1 
0.90 - 01.64 - 0 .17 9 0 .0262 0.059 1J.0 -01.61 - 0.21 6 0 .04 " 6 0 .122 
0.90 - 0 1.10 - 0.1 3 3 0.0231 0.0 4 8 1.10 - 0 1.0 7 - 0 .166 0.04 59 0.107 
0.90 - 0 0.0 3 - 0.057 0.0205 0.033 1.10 00.02 - 0 .076 0.0420 0.082 
0 .90 0 1.0 " 0 .009 0.01 9 3 0.022 1J.0 01.11 0 .018 0 .0411 0.059 
0.90 o 2J. 1 0 .089 0.0209 0.009 1.10 02.21 0.116 0.0440 0.033 
0 .90 03.20 0.178 0.0253 - 0.007 1.10 03.31 0.210 0.0506 0.0 12 
0 .90 0 4.30 0.267 0.0 3 21 - 0.0 1 9 1.10 04.41 0.297 0.0602 - 0.0 0 3 
0.90 05.39 0.364 0.0 4 40 - 0.0 33 1.10 05.50 0.389 0 .0729 
- 0.0 21 
0.90 06.49 0.462 0.0601 - 0.0 4 8 1.10 06.62 0.489 0 .0901 
- 0.0 " 1 0 .90 08.70 0.-;68 0.10 7 5 - 0.0 8 9 1.10 08.80 0 .67 " 0J.~40 - 0.0 8 8 1 .10 10.98 0 .840 0 .1 93 - 0 .131 
0.95 - 0 1.6 5 - 0.18 1 0.030 2 0.060 1.20 -01.56 - 0.17 tl 0.0481 O.lU 9 
0 .95 - 0 1.1 0 - 0.1 4 0 0.028 5 0 .057 1.20 - 01.05 - 0.134 0.04 52 0 .094 
0.95 - 0 0 .0 2 - 0.067 0.0252 0 .046 1.20 00.04 - 0.046 0.0419 0.064 
0 .95 01.05 - 0.007 0.023 4 0.043 1.20 0,1.11 0.039 0.0415 0.037 
0.95 02 .13 0.070 0.0253 0.034 1.20 02.20 0.129 0.0449 0.008 
0.95 03.23 0.160 0.030 4 0.017 1 .20 03.28 0.216 0.0515 - 0.0 1 8 
0.95 04.3 3 0.262 0.03" 1 - 0.0 U 2 1.20 04.37 0.305 0.0612 - 0.0 4 4 
0 .95 a 5A 3 0.375 0 .0!> 3 2 - 0.0 2 8 1 .20 05.46 0.392 0.0737 
- 0.066 
0.95 06.53 0.489 0.07? 2 - 0.060 1.20 06.55 0.479 0.0893 - 0.0 8 7 
0.95 o H.7 2 0.702 0.1215 - 0.1 1 3 1.20 08.72 0.658 0.1299 - 0 .1 50 
0.95 10.91 0.07 () Cl.17 Y 7 - 0.1 4 8 1.20 10.89 0.817 0.1821 - 0.19 2 
0.98 - 01.62 - 0 .19 3 0.03 8 5 0.089 1.30 - 01.62 - 0.175 0.0480 0 .084 
0 .9tl - 0 1.0 8 - 0.14 5 0.03 53 0.078 1.30 - 0 1.0 9 - 0 .135 0.0444 0 .071 0 .98 00.01 - 0.06 0 0.0323 0.06 4 1.30 - 00.0 1 - 0 .05 tl 0 .0407 0.045 
0.98 01 .10 0 .028 0 .031 3 0 .051 1.30 01.05 0.022 0.0402 0.019 
0.96 02.20 0.122 0.0354 0.03 1 1.30 02.1" 0.103 0.0423 - 0.007 
0.98 03 .30 0.224 0.0427 0.009 1.30 03.2 1 0.183 0.0478 - 0.032 
0.98 0 4.41 0.323 0.0526 - 0 .011 1.30 0 4 .29 0.261 0.0563 - 0.0 5 5 0 .98 05.49 0.421 0.06 6 5 - 0.0 3 3 1.30 05.36 0.342 0.06 7 5 - 0 .090 0.91l 06.59 0.523 0.011 4 9 - O.O!> 7 1.30 06 .44 0.421 0.0612 - 0.1 0 0 0.98 (J S.7 7 0.707 0 .131 3 - U.1 U 2 1.30 08.6 1 0.582 0J.188 - 0.14 4 
0.98 10.95 0.8 7 H 0.189 .. - U.14 2 1.30 10.78 0.739 0.168 1 - 0.1 8 1 0.911 13.14 1.04 3 0.2600 - llJ. 7 6 1.30 12.96 0 .884 0.2268 -0.2U6 
1.00 - 01.6 1 - 0.197 0.0433 0.1 \J 2 1.40 - 01 .59 - 0.15 2 0.0462 0 .081 
1 .00 - 0 1.0 7 - 0.153 0.04 0 2 0 .094 1.40 - 01.07 - 0.11 5 0.04 35 0.067 1.00 00.03 - 0.06 3 0 .03 7 0 0.078 1.40 00.00 - 0.043 0.0401 0 .041 1.00 01.12 0 .036 0.03 6 3 0.055 1.40 01.06 0.031 0 .03.96 0.015 1.00 02 .22 0.131 0.040 1 0.035 lAO 02.15 0.109 0.04 23 - 0.0 12 1.00 03.31 0 .226 0.0468 0.013 1.40 03.21 0.184 0.0474 - 0.0 3 8 1.00 0 404 1 0.32 4 0.0562 - 0.008 lAO 04.26 0.259 0.05 56 - 0.0 6 3 
1.00 05.5 0 0.424 0 .0710 - 0.030 1.40 05.36 0.334 0.0663 - 0 .086 
1.00 06.61 0.52 » 0.0 A 91 - 0.0 5 2 1.40 06.4 2 0.407 0.0796 -0.lU8 
1.00 08.78 0.705 0.1350 - 0.0 96 
1.00 10.96 0.879 0.1 Y 3 3 - 0.1 37 
1.00 13.13 1.040 0.26 OJ5 - U.1 7 0 
L 
--- --- ---- ._---
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TABLE I1.- STATIC IDNGITUDINAL AERODYNAMIC DATA FOR THE BASIC MODEL AND 
ITS VARIOUS CONFIGURATIONS 
-
Continued 
(b) Configuration S~ -H 
M a CL Co Cm M a CL CD Cm 
0 .80 -01.68 - 0.12 9 0 .0212 - 0.0 <l6 1.03 - 0 1.7 3 - 0.16 0 0.0398 - U.O 06 
0.80 - 01.14 - 0.09 4 0.0197 - 0.0 2 2 1.03 - 0 1.17 - 0.11 9 0.0374 - u .O 02 
0.80 - 0 0.0 5 - 0.032 0.01 79 - 0.0 11 1.03 - 00.04 - 0.027 0.0347 - 0.0 0 1 
0 .80 01.02 0.021 0.0171 0.004 1.03 01.08 0.067 0.03 52 - 0.0 () 2 
0 .80 02.11 0.085 0.0190 0.016 1.03 02.20 0 .1 54 0.0400 0.0 U 2 
0.80 03.20 0.154 0.0222 0.025 1.03 03.32 0.23 II 0.0473 0.001 
0.80 04.30 0.223 0.0269 0 .036 1.03 04.4 " 0.32 " O.C 566 0.003 
0.80 05.39 0.296 0.0335 0.049 1 .. 03 05.54 0.406 0.0686 0.001 
0.80 06.4 9 0.369 0.0450 0 .060 1.03 06.66 0 .490 0.0649 - 0.003 
0.80 OB.67 0 .515 0.0608 0.070 1.03 o B.8 7 0.66 U 0.1287 - U.O 1 6 
0.80 10.79 0.632 0 .1307 0.046 1.03 11.08 0.81 h 0.1835 - U.O 3 q 
0 .85 - 0 1.7 0 - 0.13 3 0 .0219 - 0.0 2 8 1.05 - 0 1.7 2 - 0.15 2 0.0398 - u.o 0 4 
0.85 -01.15 - 0.09 'i 0.0 ~ 03 - U.O;< 3 1.05 - 01.16 - 0.10 2 0 .0380 - 0.004 
0 .85 - 00 .0 6 - 0.035 0.0185 - U.O 11 1.05 - 0 0 .0 3 - 0.020 0.0356 - 0 .0 U 1 
0.85 01.03 0.019 0.0175 0.006 1.05 01.09 0.067 0.0361 - 0.0 U 1 
0.85 02.12 0.086 0.0198 0.01'/ 1.0!> 02.20 0.154 0.0400 - 0.0 0 2 
0.85 03.22 0.1511 0.0233 0.027 1.05 03.32 0.2" U 0.0" 7 5 - 0.002 
0.85 0 4 .33 0 .234 0.0280 0 .039 1.05 04.44 0.322 0.0568 - 0.002 
0.85 05.4 3 0.310 0 .0368 u.o 51 1.05 05.55 0.407 0.0693 - 0.002 
0.85 06 .54 0.3811 0.0495 0.060 1.05 06.67 0.4 811 0.0853 - 0.005 
0.85 08.75 0 .556 0.087 B 0 .071 1.05 08.88 0.64 tl 0.12 7 5 - U.O 1 2 
1.0~ 11.09 0.80 • 0.1823 - U.O 2 4 
0.90 - 0 1.7 2- - 0 .1 3 6 0.0228 - 0.0;< 9 1.10 - 0 1.7 5 - 0.16 3 0.0" 31 - 0.0 0 8 
0.90 - 0 1.17 - 0.10 U 0 .0207 - U.O 2 4 1.10 -01.19 - 0 .12 3 0.0404 - 0.0 0 8 
0.90 - 00.06 - 0.03 5 0.01 91 - 0 .0 11 1.10 - 00.07 - 0.0 41 0.0376 - 0.006 
0.90 0 1.02 0 .014 0.0185 0.009 1.10 01.05 0.040 0.0376 - 0.006 
0.90 02.13 0 .084 0.0202 0 .021 1.10 02.16 0.129 0.0408 - 0.0 U 6 
0.90 03.24 0.160 0.024 2 0.032 1.10 03.28 O .~ 11 0.0473 - 0.005 
0.90 04.36 0.241 0.0310 0.043 1.10 04.40 0.295 0.0567 - 0.0 U 4 
0.90 05.4 7 0.327 0.041 4 0 .051 1.10 05 .51 0.377 0.0692 - 0.0 u 4 
090 06.60 0.420 0.0567 O.O!> 4 1.10 06 .64 0.4 6 9 0.0654 - U.O 0 8 
0.90 08.82 0.6U 2 0.0999 0.049 1.10 08.87 0.639 0 .127 3 - 0.0 1 6 
1.10 11.09 0.793 0 .1797 - U.O 2 4 
0.95 - 0 1.73 - 0.14 0 0.0246 - 0.0 3 0 1.20 - 0 1.7 2 - 0.13 4 0.04 24 - 0.010 
0.95 - 0 1.1 7 - 0.10 3 0.0234 - 0 .0 2 1 1.20 - 0 1.1 7 - 0.098 0.0403 - 0.0 11 
095 - 00 .07 - 0.043 0.021 7 - 0.0 U 3 1.20 - 0 0.06 - 0.022 0.0377 - 0.013 
0.95 01 .03 0.003 0 .0205 0.020 1.20 01.04 0.054 0.0379 - 0.0 1 4 
0.95 02.14 0.066 0.0227 0.038 1.20 0"2.16 0.133 0.04 1 3 - 0.0 1 6 
0.95 03.26 0.152 0.0281 0.045 1.20 03.27 0.210 0 .04 77 - 0.0 18 
095 0 4 .38 0.236 0.0349 0.051 1.20 04.39 0.287 0.0568 - 0.0 2l 
0.95 05.50 0.340 0.0484 0.04' 1.20 05.49 0.366 0.0681 - 0.0 2 3 
095 06.63 0.453 0.0674 0.0.5 2 1.20 06.61 0.446 O.OB 2 7 - 0.0 2 5 
0.95 08.84 0.641 0.1129 0.013 t.20 08.83 0.60 t 0.1201 - 0.0 3 2 
1 .20 11.06 0.746 0.1680 - 0.0 3 2 
0.98 - 0 1.7 2 - 0.14 7 0 .0318 - 0 .0 1 9 1.30 - 0 1.7 2 - 0.14 2 0.0414 0.004 
0.98 -01.17 - 0.111 0.0308 - 0.011 1.30 -01.17 - 0.107 0.0388 0.002 
0.98 - 0 0.0 5 - 0.035 0.0282 - 0.003 1.30 - 0 0.0 7 - 0.040 0 .0360 
098 01.05 0.044 0.0277 0.006 1.30 01.03 0 .029 0 .0356 - 0.002 
0 .9 8 02.19 0 .13 0 0.0314 0.010 1.30 02.14 0.098 0 .0382 - 0.003 
0.98 03.29 0 .21 II 0.0386 0.010 1.30 03.25 0 .1 71 0 .04 33 - 0.0 () 5 
0.98 0 4 .4 1 0.307 0.0480 0 .009 1.30 0 4.35 0.240 0.051 3 - (l .0 0 8 
0.98 05.5 2 0.4 03 0.0623 0.004 1.30 () 5.4 5 0.311 0.01> 1 0 - U.O 1 0 
0.98 06.64 0.492 0.0 7 81 0 .002 1.30 06.56 0.383 0.0738 - 0.0 1 3 
0.98 08.85 0.665 0.1 239 - 0.0 1 0 1 .30 08.79 0.5 3 u 0.1089 - U.O 2 0 
0.98 11.06 0.822 0.1781 - U.O 1 5 1.30 11.00 0.674 0.1551 - 0 .0 2 4 
1.00 - 0 1.7 3 - 0.15 3 0.0372 - 0.0 1 4 1.40 - 0 1.7 0 - 0.117 0.0405 - U.O U 6 
1.00 - 0 1.1 7 - 0.11 4 0.034 5 - U.O U 8 1.40 - 0 1.1 4 - 0.086 0.0382 - 0.0 (l 7 
1.00 - 0 0.0 5 - 0.03 6 0 .0326 0.000 1.40 - 0 0 .06 - 0.02 4 0.03 55 - 0.0 u 9 
1.00 01.06 0.051 0.0324 0 .0 U 1 1.40 0 1.03 0.038 0.03 5 4 - 0.0 1 0 
1.00 02.18 0.137 0.0360 0.00 ' 1.40 02.13 0.1 (l • 0.0377 - 0.0 11 
1.00 03.30 0.224 0.0435 0.005 1.40 03.24 0.170 0.0425 - 0.0 1 3 
1.00 04.42 0.314 0.0527 0 .0 U 4 1.40 o 4 .3 ~ 0.237 0 .05 00 - 0.015 
1.00 05.5 3 0.407 0.0661 - u.O U 1 1.40 05.4 3 0.301 0.0596 - 0.016 
1.00 06.65 0.499 0.01l 3 7 - U.O 0 6 1.40 06.5 4 0.367 0.071 4 - 0.0 1 B 
1.00 08.86 0.6 67 0.127 2 - U.O 1 5 
1.00 11.09 0.82 tl 0.11l 33 - U.O;?, 6 
-- --- ~ 
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TABLE 11.- STATIC LONGITUDINAL AERODYNAMIC DATA FOR THE BASIC MODEL AND 
ITS VARIOUS CONFIGURATIONS 
-
Continued 
(c) Configuration S2 
M a CL Co Cm M a CL CD Cm 
0.60 - 0 1.5 7 - O.OB 6 0.0229 0.023 1.03 -01.61 - 0.16 5 0.04 83 0.076 
0 .60 - 0 1.0 4 - 0.050 0.021 2 0.017 1 .03 - 0 1.06 - 0 .11 5 0.0449 0.06 4 
0.60 00.03 0.022 0.0195 0 .0 u 5 1.03 00 .04 - 0.01 4 0 .04 1 3 0 .044 
0 .60 01.06 0 .09 5 0 .0196 - 0.00 9 1.03 01.14 0 .089 0.0420 0.020 
0 .60 02.16 0.166 0.0221 - U.O <i 1 1.03 02.25 0 .191 0.04 66 - 0.0 U 5 
0.60 03.2 1 0.239 0 .0 269 - 0.0 3 3 1.03 03.34 0 .289 0.0553 - (l.0 2 6 
0 .60 0 4 .29 0.3 1 9 0.0332 - v.o 46 1.03 04.4 4 0.383 D.06 59 - (J.O 4 7 
0.60 05.37 0.39 Ii 0.04 21 - 0 .05 1 1.03 () 5.52 0.471 0 .0791 - 0.0 6 5 
0 .80 06.4 4 004 7 9 0 .0546 - U.O 5 B 1.03 06.62 0.563 0.0966 - 0.0 6 4 
0.60 08.6 1 0 .644 0.0916 - 0.074 1.03 () 8 .8 0 0 .742 0.14 34 - 0.122 
0.60 10.70 0.767 0 .14" 4 - 0.11 1 1.03 11 .00 (J .913 0.20 4 0 - V.15 4 
0.80 12.79 0.670 0 .2016 - O.Lll 
0.65 - 0 1 .5 7 
- 0 .091 0.0239 0.026 1.05 - 0 1.59 - 0 .157 0 .0474 0.060 0.65 -01.04 - 0.053 0.02?' 3 0.020 1.05 - 0 1.0 4 - (J.10 3 0 .04 4 8 0.07 () 
0 .65 00.03 0 .020 0.0207 0.006 1.05 00.06 - 0.00 9 0.04 21 0.04 € 0.65 01.09 0.101 0.0206 - 0.0 1 0 1.05 01.15 0 .089 0.0427 0.027 0.65 02.16 0 .171 0 .0234 - 0 .0 21 1.05 02.25 0.181 0 .0472 (J .O 0 7 0.85 03.23 0.243 0.0282 - 0.0 3 2 1.05 D 3 .3 5 0.282 0.0553 
- 0 .0 1 9 0.85 04 .31 0.327 0.0350 - 0.04 5 1.05 04.4 4 0.375 0.06 5 8 - 0.0 3 9 0.65 05.39 0.410 0.04 55 - 0.0 5 2 1.05 05.54 0.4 6 6 0.0799 
- U.O 5 9 0.85 06.4 9 0.498 0.0595 - 0.0 5 9 1.05 n 6.6 3 n.5S4 0 .0 Y Ii B 
- 0.076 0.65 08.66 0.67 B 0 .09 9 2 - 0.076 1.05 o B.t! 1 0.731 0.14 ? 6 - 0.114 0.85 1. D.7 9 n.B13 0.1545 - 0.1 1 2 1.05 11.00 0.905 0.20 ? 2 
- U.l 51 
0.90 - 01.5B - 0.09 5 0.0265 0.029 1.10 -01.62 - 0 .17 4 0 .0510 0 .079 
0.90 - 0 fl.9 7 - 0.060 0.0245 0.025 1.10 - 0 1.0 6 - 0.13 <I 0.04 61 0.0" 6 
0.90 00.03 0.026 0.0216 0 .006 1.10 00.01 - 0 .03 B 0.04 4 2 0 .043 
0.90 f) 1.1 0 0.10 Ii O.O? 2 3 - 0 .009 1.10 01.10 0.056 0.0436 U.O 1 9 
0.90 02.19 0.180 0.024 7 - U.O 21 1.10 02 .20 0.155 0.0469 - 0.0 0 6 , 
0.90 03.26 0.25 t; 0.0297 - V.O 3 3 1.10 03 .29 0.251 0.0539 - 0.0 31 
0.90 04.35 0.344 0.0374 - 0.046 1.10 04.4 0 0.342 0.0642 - (J.O 4 4 
0.90 05.4 5 0.435 0.04 89 - 0.0 5 6 1.10 05.4 9 00432 0.0775 - U.O 6 2 
0.90 n 6.54 0.533 0.06 5 4 - 0.070 1.10 06.60 0.529 0.09 54 - 0.077 
0.90 08.73 0.736 0 .1126 - (J.1 (J 5 1.10 08.81 0.725 0.1416 - 0.12 3 
1.10 10.98 0.693 0.1981 - 0.16 3 
0.95 - 0 1.5 9 - 0.091 0.03 1 1 0 .019 120 -01.60 - 0.15 3 0.0495 0.076 
0.95 -01.05 - 0.04 tl 0.0293 0.012 120 - 01.07 - 0.111 0.04 6 7 0.061 
0.95 00.04 (J.O 31 n.02 Ii 6 0 .002 120 00.02 
- 0.021 0.04 31 0.031 0.95 01.13 0.113 0.0271 - 0.009 120 01.09 0 .068 0.0434 0.002 
0.95 02.22 0.196 (J .O 3 04 - 0.020 120 02 .16 0 .155 0.0 47 6 - 0.024 
0.95 03.29 0.27 Ii 0.0359 - 0.0 3 1 120 03.26 0 .238 0 .0539 - 0.048 
0.95 04 .38 0.36 H 0 .0449 - v.o 4 9 120 04.35 0.333 0.0640 - 0.07 B 0.95 05.4 7 0.47 () 0 .0605 - D.O 7 0 120 05.4 3 004 1 8 0.0769 - 0.1 0 0 0.95 06 .58 0.576 O.OB 0 3 - 0.0 9 4 120 06.53 0.507 0.0933 - 0.122 0.95 08.74 0:163 0.12 87 - 0.14 0 120 06 .72 0.662 0 .13 4 9 - 0.16 7 
0.95 10.93 0.94 ? 0.1904 - 0.176 120 10.89 0.655 0.1888 - 0.221 
0.98 - n 1.61 - 0.14 5 0.0396 0.050 1.30 - 01.63 - 0.151 0.0468 0.067 
0 .98 - 01.07 - 0.09 4 0.0367 0.036 1.30 - 01.10 - 0.1 11 0.04 4 1 0.042 
0.98 00 .03 - n.o 05 0 .03 4 4 0.026 1.30 - 00 .03 - 0.031 0.04 0 6 0 .014 
0.98 01.11 0.0f! 1 0.0341 0.0 13 1.30 01.04 0.050 0 .04 0 6 - 0.01:3 
0.98 O?.21 0 .17 tl 0.0379 - {J.O 0 5 1.30 02 .12 0.131 0.0435 - (J.O 3 q 
0.96 D 3.3 1 0.277 0.0438 - 0 .0 2 7 1.30 03.20 0 .2 11 0 .049 4 - (J.O 6 4 
0 .98 04.4 1 0.37 :J 0.0558 - ().O 44 1..30 04.26 0.289 0.058 1 - 0.0 8 6 
0.98 05 .50 0.4 63 0 .0703 - 0.061 1.30 05.35 0.370 0.0697 - 0.11;1 
0.98 06.60 0.561 O.OH 9 0 - 0.0 6 2 1.30 06.4 3 0.451 0.01l 4 4 - D.13 5 
0.96 06.76 0 .759 0 .1378 - V.1 2 9 1.30 o tl.61 0 .612 0.12 3 1 - 0.1 7 7 0.98 111.97 0.941 0.200 1 - (J.1 7 0 1.30 10.79 0.771 0.17 33 -02 15 
1.00 -01.60 - 0.150 0.04 52 V .O 63 lAO -01.60 - 0.135 0 .0467 0.060 
1.00 - 0 1.0 6 - 0.101 0.04 Z 0 0.053 lAO - 0 1.08 - 0.1 () () 0.04 4 Z 0.046 
1.00 00.04 - 0.00 8 0.03 9 3 (J.O 3 7 lAO - 0 n.D 1 - 0.024 0 .0409 0.019 
1..00 01 .13 n.079 0.03 9 2 O.O? 4 lAO 01.05 0.050 0.0405 
- 0.009 
1.00 02.23 0 .171 0.0422 0.007 1.40 02.12 0.128 0.04 31 
- 0.0 3 7 
1.00 03.32 0.268 0.0496 - 0.0 1 6 1.40 03.19 0.203 0.04 87 - 0.0 6 3 "\ 
1.00 (l 4.42 0.365 (l .0600 - U.O 3 7 1.40 04.27 0.279 O.O!> 71 - 0.0 8 9 
1.00 05.5 1 OA61i 0.0749 - U.O S 9 1.40 05 .33 0.353 0.0676 - V.11 4 
1.00 06.61 0 .5 Ii Ii 0.0941 - 0.0 80 1.40 06.39 0.427 O.OB 14 - (J .13 6 
1.00 08.80 0.761 0 .14 G 6 - u.12 6 
1.00 10.99 D.93 " 0.20 4 9 - U .16 4 
l 
NACA RM ~ 5 6 ~ 2 2  21 
TABLE 11. - STATIC IXNGrm[TDINAL AEROlJ!lNAMIC DATA FOR THE BASIC MODEL AND 
ITS VARIOUS CO~IGURATIONS - Continued 
Configuration S,-E 
M 
n a o  
0 8 0  




O d O  
0 8 0  
0 8 0  
0.90 
oao 

























1 J . O  






I 1 0  
110 
1 1 0  
l a o  
~ a o  
l a o  
lao 
lao 
1 3 0  


























0.01 9 o 
ona o 4 
0.01 7 9 
o a a  I a 
0.01 a 2 
0.02 1 0  
0.03 1 2  
0.03 9 1  
0135 1 0  
0 1 4  0 1 
0 1 Y  0 7 
o a s 7 a  
- 0 . 0 6 5  
-0 .045  
- 0 ~ 6 9  
-0 .034 
- o n 1 9  
-01-74 - 0 1 1 3  
- 0 1 1 7  -0.068 
01.07 0 1 1 0  
0 2 2 0  0 2 0 5  
04-44 0 5 7  3 
0 5 5 4  0.458 
0 8 8 8  0.715 
l L D 9  0 8 8 0  
-00.05 o n i s  
0 3 3 2  o a e 9  
o s 6 5  a 5 4 2  
OD40 6 
0.03 5 3  
0 .04L6  
0 .0595  
0.04 9 1  
0.08 9 7  
0 1 3  6 3 
0 1 Y  4  9 
0 .03a1  
0.016s 
0.078 8 
- 0 0 5 3  
-0 .045 
-0 .043  
-0.040 
-0.038 
-0 .039  
- 0 . 0 4 2  
- 0 . 0 5 5  
-0 .064  
- 0 . 0 5 2  
- 0 . 0 4 4  o i 6 a  o3ii 
0 4 3 4  o a s 4  
0 9 1 7  O A 6 8  
0 3 2 4  0.227 
0 5 - 4 3  0.388 
O E S 4  0.442 
06.7 3 0 5 9 5  
1 0 8 5  0 3 L U  
- 0 i i O 8  
0.005 
0.030 




l a s s  o Z i s  
08 5 
0.85 
0 8 5  
0 8 6  
0 8 5  
0 8  5 
0 8 5  




0 . 0 1 9 7  
04191 
0 . 0 1 9 6  
O ~ O  9 
0 a a 2 0  
n n a 7 1  
o a 4 a  3 
L o 3 3 7  
0.0555 
OJ.4 61 
OD9 4 3 
- U . 0 ? 1  - 0 1 3 3  -0A05 
-01-26 - 0 . 0 5 6  
-00.04 0.029 
0 1 . 0 9  0 1 1 4  
o a a g  0 1 9 7  
0 3 3 1  a 2 8 7  
a554 0 ~ 5 6  
04.44 0 3 7 4  
0 6 6 6  0.540 
11 .09  0 8 6 6  
0 8 8 8  030 3 
0 . 0 4 0 7  
0.0361 
0 . 0 3 7 4  
0 . 0 4 a l  
0.04 9 6 
0 .0605 
0.07 4 0 
O D 9  0 6 
0j351 
O I Y  3 0  
0.03 7 7 
-0.051 
-01146 
- 0 . 0 5 0  
-0n43 
-11.064 
- u n a 3  - o n l o  
o n a s  
-0 .050 
-0 .037  
0 . 0 0 3  
0.016 
- 0 . 0 4 4  
-0 .041  
. - 
0 4 3 7  0 3 0 9  
05.47 0.384 
0 6 5 8  0.464 
1 0 9 4  0.763 
0 8 8 0  0 6 3 9  
-0 .041  
-0.041 
- 0 . 0 4 ~ 1  
- U . 0 6 1  
- 0.0 5 0  0643 
o n a 9  
0 9 0  
0 9 0  
a 9 0  
o s 0  
0 9 0  
o s 0  
o s 0  
0 9 0  
0.90 
o s 0  
o s 0  
o a a l 9  
o o a o  5 
0.0230 
ona 7 9 
m 6 a o  
0.01 9  9 
o a a o  6 
0 . 0 3 5 5  
0.04 62 
0 3 0 8 6  
O J 6  6 I 
-0.076 
- 0 . 0 6 8  
- 0 0 5 3  
- 0 0 4 0  
-01.76 - 0 1 a 3  
- 0 1 2 0  -0.0a2 
-oms 0 .000  
0 3 2 8  nas6 
01.04 O D 8 5  
0216 0 1 7 5  
0 .0440  
0.0413 
0 5 3  8 6  
OD3 9 0  
0.04 2 7  
OD4 9 6 
0.07 32 
OD5 9 4  
O A Y  0 5 
0 1 3  5 0  
0J.B Y 7 
-0 .048  
- 0 . 0 5 0  
-0 .049 
-0546 
-0 .044  
-0.044 
- u n a 4  
on0  3 





O i A O  0 3 4 0  
0 5 5 3  0487 
o a s s  0 6 9 3  
0 6 6 5  O S 2 Q  
1111 0.851 
-0d47 
- 0.0 5 8  - 0 . 0 ~ 3  
0 9 5  
o s 5  
OS5 
0.95 
O S 5  
O S 5  
O S 5  
O S 5  
0 9 5  
0 9 5  
0 9 5  
-01.70 'fl04LI 
- 0 1 1 4  - 0 . 0 0 4  
- o o o a  0.064 
0 a 2 0  o a o s  
o l n o  0 ~ 3 4  
0 3 3 1  o a 7 6  
0 4 . 4 3  0 5 6 9  
0 5 5 4  0.451 
0 6 6 6  0 5 4 5  
0 8 8 9  0.719 
11 .09  0 8 8 2  
-ossa 
- u a 5 a  
-0 .084 
- 0 . 0 6 5  
-0 .040 
-01.74  -0J .05 
- 0 1 ~ 9  -01x67 
0114 a 9 
0 .040  9 
0.03 8 4 
0 .0377  





0 1 7  5 1  
a-ia 6 7 
-0 .044  
-0 .045  
-0.048 
-0 .046  
-u .049  





- 0 0 6 3  
-00.07 On07 
o a ~ s  0-164 
O U I S  ~ 1 . 0 8 5  
0 3 2 7  02453 
04.38 0.322 
11549 0102 
O S 8  
os t) 
O S 8  
0 9 8  
O S 8  
O S 8  
O S 8  
0 9 8  
0.98 
o s a  
o s a  
- 0 0 6 a  
- 0.0 8 5  
-0 .056 
-0 .044  
-U.038 
-Db 3 7  
-0.034 
-0.089 
-0 .043  
-0.033 
- u n 5 6  
- 0 L 7 S  - 0 1 1 Y  
-0118 - 0 . 0 8 5  
- 0 0 . 0 8  -0.016 
n a a 3  o z a 5  0 1 ~ 2  0.055 
0 3 2 5  0 ~ 9 7  
0 4 3 4  0 2 6 6  
0 6 5 5  0.411 
05A 4 0.338 
08.76 0 5 5 7  
1 0 9 9  fl.706 
on3 9 5 
0.041 3 
0 . 0 3 5 6  
- 0 . 0 2 6  
- o ~ a s  
-0na7 
-01338 
-0 .030  
- 0.0 3 4  
-0.036 
- 0 . 0 3 8  
-0 .047 
-0 .051 
- n a  4 1  
-01.91 -0 -242  
- 0 0 . 0 5  0.031 
-01J8 -01157. 
OL.07  o a 0 7  0.03 5 5  
0 . 0 3 8 5  
0.04 3 9  
0 . 0 5 2 0  
0.06 a 7  
04.41 0.363 
0 5 5 3  0.449 
0 8 8 7  0.722 
11 .09  0 8 9 8  













- o n 6 1  
- 0 0 3 4  
-0 .055 
-0 .041  
-0 .035  
-0.035 
-0.034 
- 0 . 0 6 5  
-01153 
- 0 a 4 a  
- 0 1 1 1   - 0 . 0 9 9  
- 0 1 1 7  -0.066 
- 0 0 . 0 7  - 0 . 0 0 4  
0aJ.s 0 3 2 7  
o m a  on61 
0 3 3 3  aJ.9 I 
04.33 0 3 5 6  
0 5 1 2  0.323 
0 6 5  3 0 3 9  0 
OD41 2 
0.03 57  
0-03 8 5  
0.03 8 3 
0.04 3 2  
O D 6  0 9 
0.073 3 
0.03 5 7  
o n s o  8 
- 0 1 1 3  - 0 , l O O  
- 0 1 1 7  - 0 4 5 5  
-00 .05  0.086 




- 0.0 37 -0n36 
-0.037 
-0.039 
- 3 . 0 4 1  
- u n 4 a  
04.45 0 3 6 1  
06.66 0 5 4 8  
0 5 5 5  0 4 5 4  
0 8 8 8  0.730 
1 1 J O  Of397 
.. Z __ ._ , Nl\CA EM A56E22 l ---~ 
T BLE II.- STA IC ID ITUDINAL ERODYNA I  TA F R TEE C O E  A  
rrs OUS CONFI URATIONS 
-
t nue  
Cd) f'i r ion S2-H 
 a CL Co Cm  a ~ Co Cm 
OBO -OL64 - 0.0 45 0.0204 - 0   : . 3 -0: ..  -0.:1.:1.3- 0.04 6 - 0.05 3 
0.80 - 0:1..0 9 - 0.0 14 0.0: . 0 -0.059 1.03 -0:1..:1.7 - .   0.0 3 a:l. - 0.0 52 
0.80 - no.o:l. 0.050 0.0:1. 7 9 - .0 4  : ..0 3 -00.05 0.015 0.0 - 3 - 0.0 4 5 
O.o!O o:l..oa 0.:1.:1.:1. 0.0:1. a 2 
- 0.0 " : .  01.. 7 0.: .: .0 0.0363 - 0.0 4 4 
OBO 02.:1.7 0.:1. 8 0.02:1.0 - 0.0:1.  : ..  3- 02.2 0 0. 5 0.0 4:1.. 6 - 0.0 4 3 
0.80 03. 4 0.227 0.0252 - .0 08 :1..0 3 03.3 2 0.289 0.049:1. - 0.0  
0.80 04. 4 0.294 0.03-: .2 0.0 05 L03- 04..'14 0.373- 0.0595 - 0.0 3 8 
aBO 05.43 P388 0 91 0.0 :1.7 : ..0 3- 05.5 4 0..'1 6 0.072 a - 0.0 3 9 OBO 0"6.54 0..'1 2 0.05:1.0 0.0 30 : .  06.6 5 0. 2 0. 7 - 0.0 42 OBO 08. 3 0.5 95 0.08 2 0.0 7 : .  o aB8 0.7: .  0.:1.3  - u.o 55 OBO :l.OB5 0.71.0 0.: . 0:1. 0.0 2 IS : ..  :1.:1..0  . 0 . 9 9 -0.064 OBO 1 2S 5 0.603 0.: .110  0.0 2 3 
OB5 
- 0 :1..65 - 0.04 3 0.0209 - 0 7: . : ..0  -0:1..7  -0.1  0.0 4 0 7 - 0.0 51 
0.85 -0:1..:1.1. -O.o:l.U .0:1.  - 0.06   -0: ...1  - 0    . 7 - 0.0 5 0 
OBS - 0 0.0 l. 0.QS2 .0:1.9:1. -    .05 -  0.   .  .0 36:1. - 0.0 4 6 
OBS 01.00 0.117 .0196 -    : ..0  . .: .  .  - .0   
OBIS U2.:1.7 0.:1.76 .02 0 - 0.0 2  .  02.:1.9 .: .9  .04<21 - 0.0  
0.85 03.27 0.231l .0.02 1 0.010 .  3.3 1 0. B  . 6 - 0.0 4 4 
OB5 7 9 .0...033  .0 0 3 : .  4. '1  . 4 .060 S - 0.0  
0.85 .  3B  0.0 23 .0 1  1.0  0 .  0456 . 7 0 - 0.0 4 1 
0.85 6. B ..'1  .0555. 0.0 28 5 6.  .  0.0 6 - 0.0 4 2 
0.8 5 o B.   . 2 0.0  .0"  : ..0  8.  .7U3 .:1.3 :1. - 0.0 0 
0.8 5 S4 . 5  0.:1. 6:1. 0.029 : .0  : ..  .  0.:1.9  - u.o  
OSO - 0 :1..6.6 - 0.0 4 4 0.021  0    .: .  0 1.7 6 - 0.12  .  - 0.0 5 0 
090 -01.12 - 0.0 l. 2 0.020 0.   8 .:1.0 0: ..2  O.DB 2 0.0  -0.050 
OSO - 00.0 1 0.055 9 .0 , ..1  OU.DS . 0 O.o3S  - 0.0 4 8 
OSO 0:1..0 8 0.122 0.020 .0 4  .  .0  0.015  0.0  - 0.0 5 0 
OSO 02.19 0.182 0 U.D 2 4 1.1  2.: .  .:1.7  . 4  - 0.0  
0.510 03.28 0.248 0.02 0.0: .  .  .  0.25 0.0  - 0.0 4 6 
0.90 04..'10 0324 .0 353 0.0 .  04..'10 .  0.0  - 0.0 4 4 
0.510 05.5:1. OA07 . 4  .0 1  1.1  5.   OA2  .  - 0.0 4 4 
0.90 06.6 3 0..'197 O.D6aO .0:1.  1.:1.0 6.   0.5 0 0.09  - 0.0 4 7 
OSO 08.8 6 0.692 .:1.08  5 ..1   SB8 .  .1  - .0 S3 
OSO :1.1.06 0.846 0.:1.661 .  :1.:1..1  .85:1. .1811  - U.D  
OS5 - .70 "' .046 0.0257 0.092 :1..2·0 .  -0.105 .0 2  - 0.0 4 4 
0.515 - .  4 0.0237  1.20 01. SJ .067 0.0 4 0 9 - 0.0 4 5 
0.515 - 0 0.0 2 .  0.0232 :L  00.  7 0.0  .  - 0.0 4 6 
0.95 01.00 .:1.34 0.024:1. .o 2 .2  0:1..0 3 0.085 O.o3S  - 0.0 4 8 
0.515 2.  0.2015 0.0277 0.  4 0 :1..20 02.15 .: .64 .0422 - u.o 4 9 
0.515 o 3.3 1. 0.2  0.0329 - U.D:.I6 :1..20 .  .242 . 4  
- 0.0 50 
0.515 04..'13 .3 2 0.0436 - 0.0 2 2 :1..20 .  .  - 0.0 5 4 
0.515 .  4 ..'15  0.0 5 aD -0.022 :1..20 05A  ..'10  .  - 0.0 5 6 
OS  .  .5  0.0758 -0.022 :1..20 06.61 0..'1 a 3 . 8  
- u.o 5  
OS  .  9 . :1.9 0.:1.239 - 0.0 29 .2 08.8 4 0.642 0..126  
- COO 6 4 
0.515 :1.1.0 9 .8  0.:1.6:1.9 -0.033 :1..20 :1.1.07 0.788 .17  
- u.o 6 3 
SS - O:l.B:I. - -..:1.42 0.0362 - .  .30 1-73 - .:1.:1.8 .  1  - 0.0 2 6 
SS - 1.1  - .0 7· 0.03:1.9 - U.o  2 .30 -0:1..:1.  - 0.08 5 0.03  - 0.0 2  
OSt! - . 5 .03:1. 0.0283 - 0.  5 6 :1..30 .  - 0.0 16 .  - 0.0 2 9 
s  01.   0..10  O.Da90 - 0.  4 4 .3 1.0 a .  . 3  - 0.0 3 0 
OS8 02.18 0.:1.9:1. 0.0329 - 0.  8 :1..30 02.1 0.:1.25 .  - 0.0 32 
 03.30 0.28:1. 0.04:1. 3 -"0.0 :1..30 .23 .197 .04  - 0.0  
0.518 04..'11 .  0.0 5:1. 4 - 0.0 3 4 .3 .3 .26  .  - 0.0 3 6 
osa .  3 0"'49 0.0639 - 0.0 29 :1.30 04 4 .  .062  - 0.0 38 
0.518 .6  . 2 0.0835 - 0.   3 .3 .5 0..'1: .: . 0.0765 - 0.0 4:1. 
S8 .8 7 .72!! 0.1303 - 0.0 4 3 :1..30 . 8.76 .55  0.:1.122 - u.o 47 
osa :1.:1..0 9 0.895 O.:l.Y 0 a - 0.0 56  1 .519 0.706 0.:1.607 - 0.0 5:1. 
1.00 -0: ..73 - .:1.00 0.0378 - 0.0 6 3 :I. A  - .7:1. -0.099 0.04:1. 2 - Q.D 3 0 
1.00 - : ..17 - .055 0.0355 -u.o 6:1. 1...'10 - 1..:1.7 -0.066 0. 8  - 0.0 3 2 
:1..00 - 0 0.0 5 0.02  0.0335 - 0.0 5 3 :1...'10 - 0 0.0 7 - 6.00 4 0.035  - 0.0 3 4 
1.00 01.  0.:1.06 0.0342 - 0.0 41 :I  A 0 0:1..02 O.Di51 0.035  - 0.0 3 6 
1.00 02.:1.9 0.:1.88 0.0381 
- .03" :1...'10 02.13 0.12  0.038  - U.D 3  
1.00 03.3 :I. 0.275 0.0453 - 0.  3 5 :1...'10 0 .2 3 0.19 :I. 0.043  - 0.0 3 7 
:L.DO 04..'12 036:1. 0.0549 - U.o3 4 :1.04  0".  0.256 0.050  - 0.0 3 9 
1.00 0 .5 5 0..'154 0.0698 - 0.0 35 :1...'10 o 5A 0.323 0.060  - 0.0 4:1. 
1.00 06.66 0.548 0.0884 - 0.0 4 2 1 .'10 0 .5 3 0.390 0.073  - u.o 42 
1.00 o a.88 0.730 0.:1.354 - 0.0  
1.00 11.:1.0 0.8  0.:1.948 - 0.0 6 5 
;;:~ 
22 NACA RM A56E22 ~ I 
TABLE II. - STATIC IDNGITUDINAL AERODYNAMIC DATA FOR TIrE BASIC MODEL AND 
ITS VARIOUS CONFIGURATIONS 
-
Conti nued 
(e ) Confi gurati on S3 
M a CL Co Cm M a CL CD Cm 
0 .80 -01.62 - 0.16 4 0.0241 0.048 1.03 - 01.61 - 0.20 U 0.0422 0.1 U 9 
0.80 - 0 1.0 9 - 0.124 0.0221 0 .042 1.03 - () 1.06 - (l.lS1 0.0393 U.1 U 1 
0 .80 - 00.02 - 0.052 0.0194 0 .030 1.03 00.05 - 0.05 tl 0.0359 0.083 
0.80 01 .04 0 .014 0.0182 0.017 1.03 01.15 0.040 0.0360 0 .067 
0.80 02.10 0.091 0 .0203 0 .005 1.03 o 2.e 5 0.136 0.0397 U.O 4 4 
0.80 03.18 0.169 0 .0241 - 0 .0 U 8 1 .03 03.34 0.226 0.04 59 0.024 
0.80 0 4 25 0246 0.0290 - 0.0 17 1.03 04.4 4 0.326 0.0559 0.001 
0.80 05.33 0.327 0.0369 - 0.023 1.03 05.53 004 2 3 0.0695 - 0.021 
0.80 06.42 00409 0.0496 - 0 .029 1.03 06 .64 0.511:1 0.0871 - U.O 4 1 
0.80 08.5 9 0.574 0.0833 - 0 .0 4 4 1.03 08.83 0.696 0.1323 - U.O 75 
0.80 10.69 0.705 0.1406 - 0.0 8 4 1.03 11.03 0.864 0 .1890 - 0.1 U 6 
0.80 12.80 0.811 0.1920 - 0.099 
0.80 14.90 0.882 02424 - 0.098 
0.85 -01.63 - 0.170 0.0252 0.053 1.05 - 0 1.5 9 - 0.20 1 0.04 34 0.123 
0.85 - 0 1.09 - 0.13 0 0.0232 0 .047 1.05 - () 1.0 4 - 0.15 2 0 .0404 0.111 
0.85 - 0 0.0 2 - 0.050 0.0203 0.029 1.05 00.07 - 0.057 0.0380 0.095 
0.85 01.03 0.015 0.0195 0.020 1.05 01.16 0.042 0.0378 0.072 
0.85 02.11 0.094 0.0218 0.007 1.05 0225 0.133 413 0 .051 
0.85 03.18 0.173 0.0253 - 0 .0 U 7 1.05 03.35 0.2;! 5 481 0.031 
0.85 04.27 0256 0.0304 - 0.0 1 6 1.05 04.4 5 0.319 576 0.012 
0.85 05.35 0.340 0.0401 - 0 .022 1.05 05.54 0.4 1 3 704 - (j .0 1 0 
0.85 06.-44 004 2 7 0.0536 - 0.0 2 9 1.05 06.64 0.507 876 - 0.0 3 0 
0.85 08.62 0.603 0.0928 - 0.049 1.05 08.83 0.665 .1317 - 0.065 
0.85 10.70 0.721 0.14 53 - 0.095 J .05 11.02 0.849 0.1874 - 0.0 9 6 
0.85 12.80 0 .826 0 .1970 -0.1 1 4 
0.85 14.90 0.099 02483 - 0.11 3 
0.90 - 01.64 - 0.17 9 0.0268 0.058 1.10 - 0 1.6 1 -0204 0.0471 0.110 
0.90 -01.10 - 0.13 7 0.0242 0.051 1.10 - (l1.0 7 - 0.156 0.04 4 1 0 .098 0 .90 - 0 0 .0 2 - 0.055 0 .0212 0.034 1.10 o n.o 3 - 0.061 0.0405 0.075 0.90 01.04 0.012 0.0207 0 .023 ... 1.10 01.12 0.034 0.0401 0.0 5 2 0.90 02.12 0.093 (l.0;! 2 6 0.011 1.10 02.22 0.129 0.04 3 9 0 .031 0.90 03.21 0.177 0.0269 - 0.0 U 2 1.10 03.32 0.222 0.0505 0.012 
0.90 04.30 0.267 0.0328 - 0.0 13 1.10 04.43 0.3U 9 0.0600 0 .003 
0.90 05.39 0 .359 0.04 4 0 - 0.024 1.10 o S.b 3 00406 0.0731 - U.O 15 
0.90 06.50 0.456 0.0602 - 0.0 3 7 1.10 06.64 0.504 0.0 YO 5 - 0.035 
0.90 08.69 0.653 0.10 4 8 - 0.0 6 9 1.10 08.83 0.685 0.1339 - {j.0 76 
1.10 11.02 0.052 0.1889 
- V.11' 
0.95 -01.65 - 0.18 6 0.0310 0.064 120 -01.58 - 0.183 0.04 7 4 0.114 
0.95 - 0 1 .1 0 - 0.14 0 0.0285 0 .057 1.20 - 0 1.0 5 - 0.13 9 0.04 4 2 0.098 
0.95 - 00 .02 - 0.064 0.0254 0.0 4 8 1.20 00.04 - 0.049 0.0408 0.068 
8:~g 01.05 0.002 0.0238 0 .0 4 1 120 01.11 0.039 0 .0407 0.041 02 .15 0.087 0.0261 0.030 120 02.21 0.131 (J.04 4 2 0 .014 
0.95 03 .24 0 .171 0.0307 0.0 1 8 1.20 03.30 0.221 0.0508 - 0 .0 11 
0.95 04.35 0.273 0 .0392 0.002 120 04.39 0.311 0.0605 - 0 .0 3 6 
0.95 0504 4 0.374 0.0520 - 0.0 21 1.20 05.48 004 00 0 .0734 - 0.056 
0 .95 06.55 00496 0.0720 - U.O 5 0 1.20 06.58 0041:11:1 0.01l 91 - 0.074 
0.95 08.76 0.700 0 .1200 - 0.095 120 01:1.76 0.659 0.1299 -U.121 
0.95 10.94 0.883 0.1804 - 0.13 2 1.20 10.92 0.823 0.1796 -0.175 
0.95 13.12 1.024 02455 - 0 .1 4 6 
0.98 - 01.63 - 0.197 0.0365 0.08 7 1 .30 - 0 1.6 1 - 0.175 0.0456 0 .090 
0.98 - 01.08 - 0.14 7 0.03 3 5 0.0 78 1.30 - 0 1.08 - 0.13 6 0.04 27 0.076 
0.98 00.02 - 0.0 5 7 0.0312 0.0 6 6 1.30 00 .00 - 0.056 0.0391 0.050 
0.98 01.12 0.03 4 0.0302 0.05 0 1.30 01.07 0.025 0.03 8 6 0.024 
0.91:1 02 .22 0.131 0 .03 4 0 0.0 3 3 1.30 02.15 0.107 0.041 4 - 0 .00 1 
0.98 03.3 1 0.225 0.039 7 0.0 14 1.30 03.24 0 .190 0.0472 - 0.026 
0.98 0404 3 0.335 0 .0499 - 0 .005 1.30 04.32 0.270 0.0555 - 0.048 
0·91:1 05.5 3 0.432 0 .0645 - 0.025 1.30 0504 0 0 .350 0.0670 - 0.0 6 9 
0.98 06.63 0.53 U 0 .082 7 - 0.0 4 7 1.30 06.50 004 33 0.0817 - 0 .090 
0.91:1 08.87 0.751 0 .1340 - 0.0 8 2 1.30 08.69 0.597 0.1209 - 0 .12 9 
OSI8 11.00 0.892 0.1t1 8 6 - 0.128 1.30 10.88 0 .753 0.1710 - 0.160 
1.30 13.08 0.899 02313 - 0.176 
1.00 -U1.61 - 0.19 4 0.03 9 7 U.l 0 1 1.4Q -01.60 - 0 .155 0.04 50 0.08 3 
1.00 - 0 1.1 3 - 0.15 U 0.0370 0.092 lA O - 0 1.07 - 0.116 0.0 4 2 2 0.0 70 
1.00 00.04 - 0.057 0.0341 0 .077 l A O 00.01 - 0.042 0.0386 0.0 44 
J .00 01.12 0.033 0.0335 0.060 lA O 0 1.07 0.033 0.0382 0.0 18 
1.00 02.23 0.132 0.03 7 2 U.O 4 0 lA O 02.15 0.1 1 0 0 .04 1 2 - 0.008 ""' 1.00 03.33 0227 0.0438 0.02 1 104 0 03 .23 0 .187 0.0465 - 0.0 35 
1.00 0404 3 0.328 0.0533 0.0 U 1 l AO 04.31 0265 0 .0546 - 0.06 0 
J .00 n 5.5 3 00429 0.0676 - 0.020 1.4 0 05.38 0.341 0 .0655 - 0 .0 8 3 
1.00 06.63 0.529 0.08 58 - 0.0 4 ~ lAO 06.47 00417 0.0 7 9 4 - 0.1 0 4 
1 .00 08 .82 0.714 0.1323 - 0.0 8 
1.00 11.01 0 .81:15 0.1904 - U.118 
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TABLE II. - STATIC LONGITUDINAL AERODYNAMIC DATA FOR THE BASIC MODEL AND 
ITS VARIOUS CONFIGURATIONS - Continued 
( f) Configuration SlPT 
M a CL Co Cm M a CL CD Cm 
0.80 - 01.64 - 0.181 0.0255 0.050 1.03 - 01 .62 - 0.22 0 0.0493 0 .117 
0.80 - 01.1 0 - 0.1 3 7 0.0229 0.044 1.03 - 0 1.0 7 - 0.16 2 0.04 5 3 0.101 
0.80 - 00.03 - 0.050 0.0202 0.027 1.03 00.05 - 0.053 0.0421 0.079 
0.80 01 .03 0.020 0.0193 0.015 1.03 01.16 0.063 0.04 2 4 0.050 
0.80 02.11 0.108 0.0217 D.g 0 0 1.03 02.26 0.169 0.0472 0.025 
0.80 03 .19 0.190 0.0254 - 0.0 1 2 1.03 03.36 0.269 0.0552 0.002 
0.80 04.28 0.2'78 0.0316 - 0 .0 2 5 1.03 04.4 5 0.368 0.0665 - 0.022 
0.80 05.37 0.364 0.0413 - 0.0 3 2 1.03 05.54 0.467 0.0815 - 0.0 4 6 
0.80 06.4 5 0.4 48 0.0549 - 0 .0 4 1 1.03 06.64 0.565 0 .1006 - 0.070 
0.80 08.5 9 0.599 0.0944 - 0 .067 1.03 08.82 0.748 0 .1489 - 0.11 3 
0.80 :1.0.66 0.70 4 0.1432 - 0.109 1.03 11.01 0.91.3 0.2085 - 0 .148 
0.80 12.74 0.789 0.190 3 - 0.13 4 
0.85 - 01.65 -0.18tl 0.0263 0.055 1.05 - 01.58 - 0.20 3 0.0494 0.128 
0.85 - 01.11 - 0.14 4 0.0239 0.047 1.05 - 0 1.0 4 - 0.15 4 0.04 60 0.110 
0.85 - 00.03 - 0 .055 0 .0211 0.029 1.05 00.06 - 0 .047 
0.0429 0.0 ~ 2 
0.85 01.03 0.018 0.0199 0.017 1.05 01.15 0.061 
0.04 3 3 0.0 4 
0.85 02.12 0.105 0.0225 0.002 1.05 02.26 0.170 0 .04 7 7 0.024 
0 .85 03.21 0.199 0.0263 - 0.0 1 3 1.05 03 .36 0.270 0.0560 0.002 
0 .85 04.31 0.28 tl 0.0332 - 0 .023 1.05 04.4 6 0.368 0 .0669 - 0 .0 2 0 
0.85 05.4 0 0.380 0.04 4 6 - 0.0 3 2 1.05 05.55 0.4 66 0.0817 - 0.0 4 3 
0.85 06.50 0.476 0.061 3 - 0.0 4 5 1.05 06.65 0.555 0.0998 - 0.0 6 3 
0.85 08.67 0.640 0.10:1.8 - 0.072 1.05 08.84 0.736 0.1477 - 0 .107 
0.85 10.69 0.71 tl 0.1478 - 0.122 1.05 11.01 0.904 02074 - 0.14 3 
0.85 12.76 0.807 0.1968 - 0 .1 5 3 
0.90 - 0 1.66 - 0.197 0.0283 0.059 1.10 - 01·.63 - 0.23 0 0 .0521 0.122 
0.90 - 0 1 .12 - 0.14 6 0.0250 0.051 1.10 - 0 1.0 8 - 0 .18 1 0.0490 0.1 11 
0.90 - 00.03 - 0.058 0.0221 0.033 1.10 00.02 - 0.075 0.04 4 3 0.082 
0.90 01.04 0 .015 0.0210 0 .021 1.10 01.12 0.031 0.0435 0.053 
'0.90 02.14 0.110 0.0236 0.007 1.10 02.23 0.141 0.0473 0 .022 
0 .90 03.24 0.202 0.0286 - 0.0 0 7 1.10 03..33 0.239 0 .0546 0.002 
0.90 04.34 0.302 0.0366 - 0 .022 1.10 04.4 3 0 .334 0.0656 - 0 .0 1 8 
0.90 05.4 4 0.409 0.0504 - 0.0 3 9 1.10 05 .54 0.435 0.0806 - 0.0 3 6 
0.90 06 .54 0.510 0.0683 - 0.0 5 7 1.10 06 .65 0.541 0 .0993 - 0.()"6 4 
0:90 08.68 0.660 0.1100 - 0.094 1.10 08.83 0.725 0.14 57 - 0.1 1 2 
0.90 10.82 0.791 0.1593 -0.121 1.10 11.01 0.895 0.2038 - 0.1 5 6 
0 .95 - 01.66 - 0.205 0 .0333 0.069 1.20 - 01.60 - 0.19 3 0.0516 0.115 
0.95 -01.12 - 0.15 4 0.0301 0.058 1.20 - 01.06 - 0.1 4 7 0.04 83 0.099 
0.95 - () 0.0 3 - 0.071 0.0266 0.047 1.20 00.03 - 0.052 0.0447 0.066 
0 .95 01.05 0.0256 0 .043 120 01.11 0.044 0.0444 0.034 
0.95 02 .17 0.101 0.0287 0.030 1.20 02.20 0.139 0.04 80 0.004 
095 03.27 0.200 0.0344 0.010 1 .20 03.30 0.235 0 .0550 - 0.0 2 7 
0 .95 04.38 0.314 0.04 50 - 0 .0 1 2 1 20 0 4 .40 0..329 0.06 58 - 0.0 53 
0 .95 05.48 0.427 0.0599 - 0.0 41 1.20 05.4 9 0.4 2 2 0.0791 - 0.077 
0.95 06.60 0.558 0.0828 - 0.075 1.20 06.5 9 0.512 0.09 6 1 - 0.100 
0.95 08.77 0.743 0.131 1 - 0.12 1 1.20 08.75 0.698 0.1392 - 0.172 
0.95 1093 0.890 0.1874 -0.149 1.20 10.94 0.859 0.1946 - 0.206 
0.95 13.05 0.996 0.2449 -0.168 
0.98 -01.64 - 0.211 0.0405 0.09"- 1.30 - 0 1.6 3 - 0.18 3 0.0498 0.087 
0.98 - 0 1.0 9 - 0.161 0.0386 0.086 1.30 -01.10 - 0.14 3 0.0466 0.074 
0.98 00.02 - 0.06 U 0.0346 0.065 1.30 - 00.01 - 0.057 0.0427 0.045 
0.?8 01.12 0.053 0 .0340 0 .041 1.30 0 1.06 0.028 0.04 1 8 0.016 
0 .98 02.22 0.155 0.0382 0.021 1.30 02.15 0.115 0.0449 - 0.013 
0.98 03.33 0.255 0 .04 50 0.000 1..30 03.23 0.201 0.0507 - 0.0 4 1 
098 0 4 .4 4 0.366 0 .0577 - 0.023 1.30 04.32 0.285 0.0601 - 0.0 6 7 
0.98 05.5 3 0.4 6 9 0.0727 - 0.0 46 1.30 05.40 0.371 0.0723 - 0.093 
0.98 06 .64 0.575 0.0931 - 0.0 72 1.30 06.49 0.45" 0.0871 - 0.11 5 
098 08.81 0 .761 0.1423 - 0.11 8 1.30 08.67 0.620 0 .1269 - U.16 2 
0.98 10.99 0.932 0.2030 - 0.15 9 1.30 10.86 0.784 0.1791 -0.201 
1.00 - 01.62 - 0.21 5 0.0463 0.109 1.40 -01.60 - 0.16 3 0.0491 0.089 
1.00 - 0 1.0 8 - 0 .16 5 0.0426 0.098 1.40 - 01.07 - 0.12 5 0 .0461 0.074 
1.00 00.03 - 0 .063 0.0392 0.077 1.40 00.00 - 0.045 0.0427 
0.045 
1 .00 0 1.13 0.052 0.0390 0.050 1.4 0 01.00 0 .032 0.0421 
0.016 
1.00 02.24 0.153 0.0439 0.028 1.40 
02.14 0.116 0.04 4 8 - 0.0 14 
1.00 03 .34 0.2 57 0.0507 0.005 
1.40 0322 0.197 0.0503 - 0.0 4 2 
1.00 04.4 5 0.365 0.0617 - 0.020 1.40 
04.30 0.274 0.0086 - 0.069 
1.00 05.55 0.4 75 0.0782 - 0.0 46 1.40 05.36 0.356 
0.0703 - 0.096 
1.00 06.65 0.573 0.0983 - 0.068 1.40 06.4 4 0.4 33 0.0843 - 0.1 20 
1.00 08.85 0 .761 0.14 80 - 0.11 3 
1.00 11.02 0.936 0.2092 - 0.15 5 
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TABLE II. - STATIC IDNGITUDINAL AERODYNAMIC DATA FOR TEE BASI C MODEL AND 
ITS VARIOUS CONFI GURATIONS 
-
Continued 
( g) Conf i gurati on S ~M4T 
M a CL Co Cm M a CL CD Cm 
0.80 -01.66 - 0.20 5 0.0287 0.054 1.03 - 0 1.6 3 - 0.232 0.0558 0.119 
0.80 -01.12 - 0.15 3 0.0257 0.046 1.03 - 0 1.08 - 0.172 0.0522 0.106 
0.80 - 00.03 - 0.054 0.0225 0.028 1.03 00.05 - 0 .05 [) 0.04 82 0.079 
0 .80 01.04 D.031 0.0217 0.013 1.03 01.18 0.081 0.0487 0.044 
0.80 02.14 0.129 0.0246 - 0.002 1.03 02 .28 0.198 0 .0547 0 .014 
0.80 03.23 0.230 0.0295 - 0.020 1.03 03.39 0.307 0.0638 - 0.0 1 2 
0.80 04.33 0.324 0.0371 - 0.031 1.03 04.5 0 0.417 0.0768 - 0.0 4 0 
0.80 05.42 0.415 0.04 87 - 0.0 3 7 1.03 05.60 0.525 0 .0941 - 0.0 6 6 
0.80 06.5 l. 0.506 0.0652 - 0.0 50 1.03 06.71 0.63 U 0.1160 - 0.093 
0.80 06.63 0.650 0.1063 - 0.077 1.03 08.92 0.819 0.16 87 -0.136 
0.80 10.70 0.751 0.1577 - 0.127 1.03 11 .10 0.999 0.2340 - 0.1 7 7 
0.80 12 .75 0.823 0.2042 -U.151 
0.80 14 .83 0.890 0.2538 -U.160 
0.85 - 01.68 - 0.21 4 0.0299 0.057 1.05 -01.61 -0.226 0.0561 0.131 
0 .85 -01.13 - 0.161 0.0266 0.049 1.05 - 01.04 - 0 .16 3 0.0523 0 .117 
0.85 - 00 .03 - 0.059 0 .0235 0 .030 1.05 00.06 - 0.044 0.0487 0.0 8 2 
0.85 01.06 0 .031 0 .0227 0 .015 1.05 01.18 0.084 0.0493 0.047 
0 .85 02.15 0.136 0.0254 - 0.002 1.05 02.29 0.197 0.0556 0.019 
0.85 03.25 0 .239 0.03 1 4 - 0.0 18 1.05 03.40 0.307 0.0649 - 0.009 
0.85 04.36 0.336 0.0398 - 0.0 30 1.05 04 .51 0.415 0 .0773 - 0.0 3 5 
0.85 05.46 0.4 39 0.0538 - 0 .042 1.05 05.62 0.515 0.0938 - 0.060 
0.05 06.5 5 0.53 U 0.07 1 0 - 0.0 54 1.05 06.71 0.614 0.1143 - 0.0 8 4 
0.85 06.70 0 .677 0 .11 25 - 0.0 6 2 1.05 08.92 O.SO 9 0.1673 - 0.13 2 
1.05 11 .11 0.963 0.2319 - 0.1 7 3 
0.90 - 01.69 - 0 .23 0 0.0325 0 .066 1.10 -01.64 - 0.247 0.0591 0.132 
0.90 - 0 1.1 4 - 0.1 6 9 0.0288 0.054 1.10 -01.08 - 0 .18 7 0 .0547 0.112 
0.90 - 0 0.0 3 - 0.065 0.0255 0.037 1.10 00.02 - 0.07 0 0.0499 0 .076 
0.90 01.05 0.029 0.0242 0.020 1.10 01.12 0.051 0.0495 0.039 
0.90 02.17 0.136 0.0276 0.005 1.10 02.24 0.168 0.0545 0.006 
0.90 03 .29 0 .255 0.03 4 5 - 0.0 1 7 1.10 03.35 0.2 7 !l 0.0637 - 0.0 1 8 
0.90 04.39 0.361 0.0450 - 0.0 3 2 1.10 04.4 7 0.384 0.07 61 - 0.0 4 1 
0.90 05.4 9 0.468 0.0606 - 0.0 51 1.10 05.58 0 .502 0.09 3 7 - 0.070 
0.90 06.58 0.558 0.0791 - 0.067 1.10 06.69 0.609 0.1145 - 0.095 
0.90 06.72 0.713 0 .1239 - 0.103 1.10 08.88 0.804 0.16 56 -0 .149 
0.90 10.77 0.796 0.1703 - 0.1 50 1.10 11.07 0 .975 0.2275 - 0.191 
0.90 12.78 O.S 59 0.219 3 -0.199 
0.90 14.89 0.947 0.2756 - 0.21 0 
0.95 - 01.69 - 0.246 0.0406 0.084 1.20 -01.61 - 0.206 0 .0581 0.117 
0.95 -01.14 - 0 .1 8 3 0.0369 0.071 1.20 - 0 1.0 7 - 0.155 0.0546 0.100 
0.95 - 0 (l.0 2 - 0 .074 0.0317 0 .052 1.20 00.03 - 0.054 0 .0506 0.065 
0.95 01.10 0.036 0.0305 0 .036 1 .20 01.12 0.053 0.0503 0.029 
0.95 02.22 0.154 0.0343 0.012 1.20 02.21 0 .157 0.0546 - 0.006 
0.95 03.33 0.286 0.04 3 8 - 0.0 1 9 1.20 03 .32 0.262 0.0626 - 0 .040 
0 .95 04.46 0.413 0.0580 - 0.0 46 1.20 04.4 2 0.359 0.0744 
- 0.0 6 9 
0.95 05.56 0.532 0.0761 - 0.074 1.20 05.5 1 0.46 [) 0 .0696 
- 0 .09 7 
0 .95 06.64 0.614 0.0956 - 0.09 4 1.20 06.62 0.561 0.1081 -0.125 
0.95 08.80 0.777 0.14 32 -0.133 1.20 08.78 0.755 0 .1547 -0.202 
0.95 10.93 0.894 0.1956 
- 0.1 5 9 
0.95 13.02 0 .96 !l 0 .2508 - 0.1 8 2 
0.95 15.00 LOU 1 0.2966 - 0.222 
0.96 - 01.65 - 0.226 0.0486 0.101 1.30 -01.64 - 0.19 4 0.0555 0.092 
'0.96 - 01 .09 - 0 .16 8 0.0449 0 .068 1 .30 -0 1.10 - 0.14 8 0.05 21 0.076 
0.98 00.02 - 0.051 0.0409 0 .06 1 1 .30 - 00.02 - 0.060 0.04 7 9 0.0 4 5 
0 .96 01 .13 0.077 0.0405 0.030 1 .30 0 1.06 0 .030 0.047 1 0 .0 13 
0.96 02.25 0 .194 0.0457 0 .005 1 .30 02 .15 0.1 25 0 .0 50 2 - 0.020 
0.98 03.37 0 .313 0 .055 1 - 0 .0 2 3 1.30 03.24 0.218 0.0570 - U.O 5 2 
0.98 04 .49 0.432 0.0687 - 0.050 1 .30 0 4.33 0.309 0.06 7 0 - 0 .0 8 1 
0 .96 05.5 9 0 .542 0.0879 - 0.073 1.30 05.4 1 0.398 0 .0600 -0 .1 0 9 
0.98 06 .70 0.651 0 .1 10 0 - 0.099 1.30 0 6 .5 0 0.4 e 8 0 .0965 - 0 .137 
0.96 o B.6 9 0.851 0.1657 - 0.1 4 9 1.30 08.69 0.668 0 .13 9 5 -0 .1 89 
0.96 11.06 L Oll:! 0.2283 - 0 .1 8 9 
1.00 - 0 1.63 - 0.227 0.0529 0 .113 1 .40 -0 1.60 - 0.173 0.055 3 0 .09 7 
1.00 - 0 1.08 - 0.170 0 .0 4 9 1 0.1 00 1.40 - 0 1.0 7 - 0.1 3 3 0.0520 0.082 
1.00 00 .04 - 0 .05 4 0.04 5 8 0 .0 74 1.40 00.0 1 - 0.051 0 .048 1 0 .05 1 
1.00 01 .15 0.06 I:! 0.0 4 56 0.0 44 1 .4 0 0 1.08 0.035 0.0 47 3 0 .020 
1.00 02.26 0 .187 0.050 4 0.0 14 1 .40 02.16 0.1 2 4 0 .0 500 - 0 .012 
1.00 03.38 0.301 0.060 1 - 0.0 1 3 1 .40 03 .24 0.206 0 .0559 - 0.0 4 1 
1.00 04.5 0 0.4 24 0.0 7 37 - 0.0 4 3 1 .40 04.32 0.290 0 .06 4 9 - 0.0 71 
1.00 05.60 0.536 0 .0919 - 0.069 1 .40 05.4 0 0 .375 0.0 7 68 - 0 .1 00 
1.00 06.7 1 0 .645 0.11 45 - 0.0 95 1 .39 06 .46 0.459 0.09 1 8 - 0.1 2 8 
1.00 08.92 0.8 4 7 0.169 7 -U.1 4 5 
1.00 11 .10 1 .025 0.2 3 5 1 - 0.1 88 
1-
I 
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TABLE 11.- STATI C LONGITUDINAL AERODYNAMIC DATA FOR THE BASIC MODEL AND 
I TS VARIOUS CONFI GURATIONS - Continued (h) Configurat i on SJ.M4F 
M a CL CD Cm M a CL CD Cm 
0.80 - 01.62 - 0.167 0.0288 0 .055 1.03 - 01.57 - 0.17 t! 0.0528 0.110 
0 .80 - () 1.0 9 - 0.12 6 0.0269 0.049· 1.03 - 01.03 - 0.12 9 0.04 9 6 0 .100 
0.80 - 00.02 - 0 .05 0 0.02 4 4 0.032 1.03 00 .10 - 0 .02 0 0.0477 0.083 
0 .80 01.04 0.018 0.0230 0.021 1.03 01·18 0.077 0 .0491 0 .063 
0.80 02.12 0.09 G 0.0257 0.008 1.03 02.28 0.171 0.0541 0.038 
0.80 03.18 0.175 0.0290 - 0.0 0 8 1.03 03.36 0.260 0.0613 0.017 
0.80 04.26 0.255 0.03 4 4 - 0.0 1 7 1.03 0 4 .4 6 0 .355 0.0714 - 0.0 0 7 
0.80 05.35 0.343 0.0429 - 0.0 2 2 1.03 05.5 .. 0.4 4 4 0.0852 - 0 .027 
0.80 06.4 3 0.4 2 2 0.0555 - 0.0 3 2 1.03 06.63 0.534 0 .1027 - 0.0 50 
0.80 08.5 8 0.586 0.0932 - 0.0 51 1.03 08.81 0.714 0.14 81 - 0.091 
0.6tl 10.69 0.716 0.1463 - u.o 9 4 1.03 10.99 0.86U 0.2056 -U.125 
0.80 12.78 0.814 0 .1996 - 0.1 1 2 
0.80 1 4 .87 0 .866 0.2516 - 0.11 9 
0.8 5 -0 1.62 - 0.17 0 0.0292 0.059 1.05 - 0 1.5 5 - 0 .169 0.0541 0.118 
0.85 -01.09 - 0.1 2 5 0.0270 0.0 4 9 1.05 - 0 1.00 - 0.117 0.0515 U.1 U 6 
0.85 - 0 0.0 2 - 0.0 4 9 0.0245 0 .033 1.05 00.10 - 0.025 0.0498 0.087 
0.8 5 0094 0.019 0.0 G 3 9 0.022 1.05 01.19 0.077 0 .0503 0.059 
0.85 02.12 0.097 0.0259 0.006 1.05 02.29 0.169 0 .0552 0.037 
0.85 03.20 0.179 0.0299 - 0.005 1.05 03.38 0 .259 0.0630 0.017 
0.65 0 4 .29 0.263 0.0350 - 0 .0 1 5 1.05 04.46 0.355 0.0727 - 0.0 U 5 
0.85 05.37 0.348 0.04 51 - 0.0 2 3 1.05 05.56 0.445 0 .0866 - 0.0 2 4 
0.85 06.47 00440 0.0598 - 0.0 31 1.05 06.66 0.533 0.10 3 5 - 0.0 4 3 
0.65 06 .65 0 .622 0.1005 - U.O 54 1.05 08.83 0 .702 0 .1 4 7 2 - 0 .0 8 3 
0.85 10.73 0 .735 0 .1539 - 0.106 1.05 11.02 0 .868 0.20 4 6 - 0.11 9 
0.85 12.82 0.839 0.2076 - U.l 31 
0.85 14.92 0.909 0.2598 - 0.13 4 
0.90 - 01.62 - 0.175 0.0322 0.066 1.10 - 01 .59 - 0.18 2 0.0571 0.107 
0.90 -01.09 - 0.13 3 0.0296 0 .058 1.10 - 0 1.0 5 - 0.135 0.05 4 5 0.094 
0.90 - 0 0.0 1 - 0.052 0.0269 0.040 1.10 00.05 - 0.038 0 .05 1 2 0.069 
0.90 01.04 0.011 0.0260 0.029 1.10 01.14 0 .060 0.0517 0.046 
0.90 02.13 0.094 0.0277 0.015 1.10 02.25 0.150 0.0556 0.028 
0.90 03.21 0.160 0 .0315 0.00 0 1.10 03.34 0242 0.0627 0 .009 
0.90 04.31 0.268 0.0376 - 0 .011 1.10 0404 3 0.330 0.0726 - 0.0 11 
0.90 05.4 1 0.361 0 .04 98 - 0.023 1.10 05 .53 00423 0.0858 - 0.0 2 .. 
0.90 06.5 0 00462 0.0660 - 0.0 3 8 1.10 06.64 0.517 0.1027 - 0.04 2 
0.90 08.69 0.660 0.1109 - 0.0 74 1.10 08.82 0.697 0.1469 - 0.0 8 7 1.10 11.00 0.865 0.2029 - 0.12 8 
0.95 - 0 1 .6 2 - 0.179 0.0390 0.079 1.20 - 01.57 -0.152 0 .0563 0.090 
0.95 -01.08 - 0.13 4 0.03 57 0 .066 1.20 - () 1.0 4 - 0.105 0.0536 0 .076 
0.95 00.00 - 0 .058 0.0319 0.054 1.20 00.05 - 0 .01 4 0.05 1 1 
0 .046 
0.95 01.09 0 .020 0 .031 6 0 .045 1.20 01.13 0.076 0 .0522 
0.019 
0.95 02.17 0.101 0 .03 4 1 0.033 1.20 02.21 0.166 0.0564 - 0 .010 
0.95 03.26 0.19 4 0 .0398 0.018 1.20 03.30 0.252 0.0636 - 0.0 3 2 
0.95 0 4 .35 0.289 0.0472 - 0.003 1.20 04 .39 0.339 0 .0740 - 0.0 56 
0 .95 0504 7 004 01 0.0028 - 0.0 2 5 1.20 05.4 8 0.4 29 0.0673 -0.077 
0.95 06.5 6 0.511 0.01l17 - 0.055 1.20 06.5 8 0.514 0.1033 - 0.0 96 
0.95 08.73 0.705 0.1:.! 85 - 0.1 U 2 1.20 08.74 0.686 0.1 4 4 0 - 0.1 51 
0.95 10.92 0.885 0.1 B 83 -0.137 1.20 10.93 0.849 0.1982 - 0.185 
0.98 - 0 1.5 9 - 0.171 0.04 4 6 0 .090 1.30 -01.63 - 0.15 a 0.0546 0.064 
0.96 - 0 1.0 5 - 0 .12 9 0 .0432 0.067 1.30 - 01.09 - 0.115 0.0519 0.050 
0 .98 00.05 - 0.0 4 2 0.0402 0.070 1.30 - 0 0.0 2 - 0.033 0.0490 0.022 
0 .98 0 1 .1 4 0.05 4 0.0405 0.052 1.30 01.07 0.049 0.04 92 - 0.0 U4 
098 02.2 3 0 .14 4 0.04 4 8 0.035 1.30 02.14 0.133 0 .0528 - 0.0 2 9 
0.98 0 3 .32 0.2 4 0 0 .050 4 0 .0 1" 1.30 03.23 0.213 0.0589 - 0.053 
0 .98 0 404 2 0 .3 34 0.0596 ~ 0.003 1.30 04.J 2 0.2 9 t! 0 .068 4 - 0.076 
0 .98 05 .5 1 0.4 3 5 0 .0740 - 0 .025 1.30 05.40 0.380 0.0808 - 0.097 
0 .98 06 .6 1 0.534 0.0938 - 0 .0 47 1 .3 0 06.50 0.4 62 0 .0958 - 0.1 1 7 
0 .98 06.79 0 .725 0.1410 - 0.094 "1 .30 08.69 0.622 0.1 3 5 7 - 0.1 52 
1.30 10.88 0.777 0.186 1 - 0.183 
1.0 0 - 0 1 .58 - 0.17 3 0.04 9 4 0.10 1 1 .40 -01.60 - 0.14 3 0 .05 4 1 0.070 
1.0 0 - 0 1.0 3 -0 .129 0.04 7 5 0 .09 7 l AO - 01.07 - 0.105 0.05 1 6 0.055 
1.00 0 0.06 - 0.04 5 0.04 5 7 0.085 1 .40 00 .00 - 0 .030 0 .0" 8 3 0 .028 
1.00 0 1.16 0 .0 4 9 0.04 5 6 0 .066 lAO 01.06 0.047 0 .0 4 83 0.0 00 
1.0 0 0.2 .2 5 0 .1 4 2 0.0" 9 5 0.0 4 3 1.40 02.1 5 0.127 0 _05 1 0 - 0.0 2 8 
1.0 0 0 3.35 0 .239 0 .0562 0.022 1.40 03.21 0.206 0 .0568 - 0.0 5 5 
1.00 0 4.4 5 0.338 0 .0658 0 .00 1 lAO 0 4 .29 0.285 0 .0657 - 0.0 81 
1.0 ll 0 5 .5 4 0.438 0 .0f! 0 6 - 0 .0 2 3 1 .40 05 .36 0.362 0 .0772 - 0 .105 
1.00 06.64 0.539 0 .0993 - 0 .0 4 7 1 .4 0 06.4 5 0.4 42 0 .09"2 3 - 0 .127 
1 .00 08 .82 0.726 0.1 4 65 - 0 .09 1 
1.00 11.0 1 0.902 0.2069 - 0.13 2 
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TABLE II. - STATIC LONGITUDINAL AERODYNAMIC DATA FOR TEE BASIC MODEL AND , 
.' ITS VARIOUS CONFI GURATIONS - Conti nued 
( i) Confi gurati on Sl~ 
M a CL Co Cm M a CL CD Cm 
0.80 - 01.63 - 0,161l 0.0260 0.048 1.03 -01.61 - 0.211 0.050 3 0.112 
0.80 - 01.10 - 0.12 ~ 0.0239 0 .040 1.0) - 0 1.07 - 0 .16 1 0.0470 0.1 U 2 
0.80 - 00.03 - 0 .05 U 0 .0214 0 .023 1.03 00.04 - 0 .057 0.0433 0.078 
0.80 n 1.0 2 0 .015 0 .0203 0.013 1.03 U 1.14 0 .049 0 .0435 0.054 0.80 02.11 0.093 0.0223 0.001 1.03 02.25 0.146 0.0479 0.030 0.80 03 .17 0.171 0.0260 - 0 .0 1 5 1.03 03.33 0.23~ 0.0547 0.008 0.80 04.25 0.250 0.0310 - 0.0 2 4 1.03 0404 2 0.331 0.06 3 8 
- 0.0 1 3 0.80 05.33 0.332 0 .0388 - 0.0 3 1 1.03 05 .51 0.426 0.0771 
- 0 .0 3 3 
0.80 06.4 2 0.4 1 6 0.0512 - 0.0 3 8 1.03 06.61 0.514 0.0940 
- 0.0 5 3 
0.80 08.5 9 (l.579 0 .08 80 - U.O 5 5 1.03 08.79 0 .694 0.1390 
- 0.093 
0.80 10.67 0.703 0.1418 - 0.098 1 .03 10.97 0 .859 0.1 Y 4 9 - 0.1 2 4 
0.80 12.77 0.801 0.1920 - U.l1 6 
0 .85 -01.64 - 0.17 3 0 .02 7 1 0.049 1.05 -01.59 - 0 .19 8 0.0505 0.116 
0.85 -01.10 - 0.13 1 0.0247 0.042 1.05 - 0 1.04 - 0.14 6 0.0479 0.105 
0.85 00 .05 - 0.051 0.021 8 0.024 1.05 00 .05 - 0.054 0.04 4 8 0 .079 
0.85 01.02 0.0 1 3 0.021 2 0 .014 1.05 01.13 0.046 0.044 9 0.054 
0.85 02.10 0.093 0.0231 0 .001 1.05 02.23 0.144 0.0486 0.028 
0.85 03.18 0.1 76 0.0267 - U.O 1 4 1.05 03.32 0.233 0.0557 0.009 
0.85 04.2 8 0.261 0.03 21 - 0.023 1.05 04 .42 0.327 0.0646 - U.O 11 
0.85 05.36 0.345 0 .0414 - 0.0 3 0 1.05 05.51 0.419 0.0777 - 0.0 2 8 
0.85 06.4 6 0.435 0.0556 - 0 .0 3 9 1.05 06.60 0.509 O.OY 4 1 - 0.0 4 8 
0.85 08.64 0.615 0.0958 - 0 .0 61 1.05 08.79 0.680 0.1370 - 0.085 
0.85 10.71 0.721 0.1470 - 0.11 0 1.05 10.97 0.845 0.1928 - 0.11 6 
0.85 12.80 0.817 0.1976 
- 0.13 3 
0.90 -01.64 - 0.18 U 0.0293 0.056 1 .10 - 01.6:a - 0.211 0 .0529 0.110 
0.90 -01 .10 - 0.136 0.0268 0 .048 1.10 - 0 1.08 - 0.16 0 0.0493 0.097 
0.90 - 00.03 - 0 .056 0.0240 0.032 1.10 00.02 - 0.07 3 0 .0460 0.076 0.90 01.04 0 .006 0.0228 0.020 1.10 01.11 0.023 0.0448 . 0.051 0.90 02.11 0.089 0.0244 0.007 
0.90 03.20 0.175 0.0286 - 0.008 1.10 02.21 0.119 0 .0483 0 .030 
0.90 04.29 0.265 0.034 9 - 0.019 1.10 03.30 0.207 0 .05 4 7 0.013 1.10 04040 0.297 0.0636 - 0.0 U 7 0.90 05.38 0.359 0.04 58 - b.o 3 2 1 .10 05.50 0.387 0 .0759 - 0.020 
0.90 06.4 8 0.460 0.0622 - 0 .0 4 8 1.10 06.61 004 85 0.0928 - 0.039 
0.90 08.69 0 .663 0 .1085 - 0.086 1.10 08.80 0.671 0.136 3 - 0.0 8 4 
1.10 10.98 0.841 0.1918 -0.123 
0.95 -01 .65 - 0.18 1 0.0338 0.058 1.20 - 01.60 - 0.187 0.0530 0.1 05 
0.95 - 0 1.11 - 0.13 9 0.03 1 4 0.051 1.20 - 01 .0 G - 0.14 1 0.0499 0.089 
0.95 - () 0.0 3 - 0.066 0.0286 U.O 43 1.20 00.02 - 0.055 0.0465 0.060 
0.95 01.05 - 0.009 0.0278 0.042 1.20 01.10 0.036 0.04 6 2 0.031 
095 02.12 0 .07 U 0 .0287 0.030 1.20 02.18 0.121 0.0491 0.006 
0.95 03.21 0.155 0 .03 3 4 0.016 1.20 03.26 0.211 0.0554 
- 0.0 21 
0.95 04.32 0.25 tI 0.04 1 4 - 0.003 1.20 04.35 0.298 0.064 8 - 0.0 4 5 
0.95 05.41 0.364 0 .0540 - 0 .0 2 8 1.20 0504 4 0.385 0.0768 - 0.0 6 7 
0.95 06.52 0.4 8 5 0.0742 - 0 .057 1.20 06.53 004 72 0.0923 - 0.0 8 8 
0.95 08.73 0.699 0.12 4 5 - 0.1 U 7 1.20 08.72 0.645 0.1323 -0.131 
0.95 10.90 0.864 0.1804 - 0.1 4 0 1 .20 10.87 0.810 0.1835 - 0.1 8 6 
0.98 - 01.63 - 0 .194 0.04 23 0.086 1.30 -01.65 - 0.18 7 0.0517 0.078 
0.9 t1 - 01.09 - 0.14 9 0.OJ88 0 .076 1.30 - 01.12 - 0.14 6 0.04 87 0.065 
0.98 00 .01 - 0.061 0.0356 0.060 1.30 - 0 0.04 - 0.06 4 0.0446 0 .03 B 
0.98 01.10 0 .024 0.0340 0.046 1.30 01.05 0.016 0.04 3 9 0.013 
0.9B 02.19 0.121 0.0381 0.027 1.30 02.12 0.099 0.0465 - 0.0 1 <1 
0.98 03.28 0.214 0.04 4 6 U.O 0 9 1.30 03.20 0 .181 0.0518 - 0.0 3 5 
0.98 04.39 0.31'" 0.0537 - 0.0 1 0 1 .30 04.28 0.2 59 0.0603 - 0.0 6 0 
0.98 0504 9 00416 0 .0686 
- 0.031 1.30 05 .36 0 .34 U 0.0711 - 0.082 
0.98 06.58 0.517 0.0f! 62 - 0.0 5 5 1.30 06.45 0.422 0.01l 5 3 -0.1U3 
0.98 08.77 0 .708 0 .1335 - U.O 99 1.30 08.64 0 .584 0.1229 -0.143 
0.91l 10.94 0.876 0.lY01 - 0.137 1.30 10.82 0.739 0.1719 - 0.176 
0.9& 13.12 1.039 0.2606 - 0.16? 
1.00 -01.54 - 0.206 0 .04 65 0 .1 u 1 1.40 - 0.l.6 3 - 0.16 9 0.0461 0.079 
1.00 - 0 1.08 - 0.16 0 0.0441 0 .092 1.40 - 01.10 - 0.13 2 0.0486 0 .065 
1.00 00.02 - 0.070 0.0406 0.076 1.40 - 00.03 - 0.056 0.04 4 S 0.037 
1.00 01.11 0.029 0.0402 0.055 1.40 01.04 0.018 0.04 37 0.012 
1.00 02.21 0.121 0.0435 0.038 1.40 02.11 0.097 0.04 5 7 - 0 .0 15 
1.00 03 .30 0.220 0.04 9 6 0.014 1.40 03.19 0.174 0.0506 - 0.0 4 1 
1.00 04.4 0 0.313 0.0590 - 0 .004 1.40 04.2 7 0.2 50 0.0:; 8 5 
- 0.065 
1.00 05.51 0.4 1 6 0 .0730 - 0.028 1.40 05.34 0 .32 ~ 0.0694 - 0.0 8 9 
1.00 06.60 0.517 0.0912 - 0.0 51 lAO 0604 3 0.405 0.0831 - 0.109 
1.00 08.78 0.702 0 .1364 - 0.092 
1.00 10.96 0.677 0.1949 - 0 .1 31 .. 
I~-
r 
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TABLE 11.- STATIC IDNGITUDINAL AERODYNAMIC DATA FOR TEE BASIC MODEL AND 
ITS VARIOUS CONFIGURATIONS - Continued (j) Configuration Sl.M2T 
M a CL CD Cm M a CL CD Cm 
0.80 - 01.66 - 0.20 0 0.0 G 6 2 0.052 1.03 -01.64 - 0.246 0.0 ~ 2 0 U.121 
0.80 -01.12 - 0 .151 0.0234 0.044 1.03 - 0 1.0 9 - 0.1 B 6 0.04 7 9 0.109 
0.80 - 0 0.0 3 - 0.053 0.0204 0.025 1.03 00.05 - 0.050 0 .0437 0.076 
0.80 01.05 0.02 tJ 0.0192 O.Q 13 1.03 01.16 0.062 0.044 6 U.O 46 
0.60 02.14 0 .124 0.0216 0.000 1.03 0226 0.19 I:! 0.0511 0.017 
0.80 0322 0.223 0.0265 - 0.0 1 6 1.03 03.38 0.305 0 .0600 - 0.006 
0.60 04.32 0 .321 0.034 l. - 0.0 2 7 1.03 04.49 0.414 0.0725 - 0.0 3 3 
0.60 -05.4 2 0.4:1 tt 0.0461 - U.O :> 6 1.03 05.58 0.515 O.OH 91 - 0.0 5" 
0.80 06.00 0.506 0.0622 - 0.0 4 7 1.03 06.68 0.621 0.1104 - 0.086 
1.03 06.67 0.60 a 0.1615 - 0.12 5 
1.03 11.05 0.960 02237 - 0.1 b 2 
0.65 -01.67 - 0206 0.027 l. -0 .054 1.05 - 01.6l. - 0.22 I:! 0.0517 0.150 
0.85 -01.13 - 0.15 4 0.0243 0.045 1.05 - 0 1.0 5 - 0.15 I:! 0.0485 U.114 
0.85 - 00 .03 - 0.057 0.021 3 0 .028 1.05 00.06 - 0.043 0.04 50 0.00 () 
0.85 01.05 0.027 0.0202 0.016 1.05 01.17 0.076 0 .0457 0.001 
0.85 02.15 0 .127 0.0228 0.002 1.05 02.29 0.191 0.051 4 0.0 ~ 3 
0.85 03.25 0233 0.02 80 - 0.014 1.05 03.4 0 0.303 0.0606 - 0.0 US 
0.85 04.36 0.337 0.0367 - 0.0 2 5 1.05 04.51 0.410 0.0730 - O.O? tJ 
0.85 0504 5 00432 0 .0506 - 0.0 3 8 1.05 05.5 9 0.510 0.0888 - 0.0 54 
0.85 06.54 0.521 0.0682 - 0.0 5 2 1.05 06.70 0.609 0.10~1 - 0.077 
0.85 08.69 0.66 ~ 0.11 0 0 - 0.080 1.05 08.89 0.795 0.15 8 7 - 0.11 9 
1.05 11.07 0 .965 0.2217 - 0.15 8 
0.90 - 01 .69 - 0.2 21 0.0292 0.061 1.10 -01.65 - 0.2 5 3 0.0551 U.l" 9 
0.90 - 01.13 - 0.16 0 0.02·59 0.050 1.10 - 01.10 - 0.19 8 0.051 2 0.116 
0.90 - 0 0.0 3 - 0.059 0.0227 0.033 1.10 00.02 - 0.08 0 0.04 60 0.082 
0.90 01.05 0.026 0.0214 0.021 1.10 01.13 0.040 0.04 50 0.048 
0.90 02.18 0.136 0.0244 0.007 1.10 02.24 0.156 0 .0496 0.01 !J 
0.90 03.28 0.242 0.0306 - 0.011 1.10 03.36 0.26 B 0.0585 - 0.004 
0.90 0404 0 0.35 I:! 0.04 1 2 - 0.0 2 6 1.10 0404 8 0.37 tJ 0.0708 
- 0.029 
0 .90 05 .50 00471 0.0580 - 0.0 4 6 1.10 05.59 0.495 0.0878 
- 0.0 5 5 
0.90 06 .58 0.549 0.0761 - 0.0 b 4 1.10 06.70 0.601 0.1081 - 0.0 84 
0.90 08 .69 0.680 0.1169 - 0.099 1.10 08.91 0.797 0.1590 - 0.1 3 3 1.10 11.08 0.965 0.2194 - 0.176 
0.95 - 01 .69 -0226 0 .0361 0.070 1.20 - 01.61 - 0.20 6 0.0538 U.118 
0.95 - 0 1 .1 4 - 0.1 7 3 0.0323 0.060 1.20 - 0 1.0 7 - 0.157 0 .0505 U.1 0 0 
0.95 - 00.02 - 0.066 0.0291 0.049 1.20 00.03 - 0.0 5 6 0.0465 0.066 
0.95 01.08 0.021 0.0274 U.O 42 1.20 01.13 0.051 0.0463 0.029 
0.95 02.20 0.135 0.0325 0.026 1.20 02.23 0.157 0.0501 - 0.0 0 4 
0.95 03.30 0.237 0.0388 0.003 120 03.32 0259 0.05 B 2 - 0.037 
0.95 0404 3 0.365 0.0519 - 0.0 2 3 120 0404 3 0.363 0.06 ~ 9 - 0.066 
0.95 05.5 4 00491 0.0701 - 0.0 5 4 120 05'.5 2 004 61 0.0 I:! 4 6 - 0.0 93 
095 06 .64 0.596 0.0916 - 0.0 8 2 120 06.64 0.56 t:I 0.1036 - 0.12 3 
120 o 8.a 1 0.765 0.1505 -0.197 
0.98 - 0 1.6 7 - 0235 0.04 36 0.095 1.30 -01.65 - 0 .196 0.0513 0.090 
0.98 -01.12 - 0,180 0.0410 0.082 1.30 -01.11 - 0.14 9 0.0477 
U.073 
0.98 00.02 - 0.054 0.0372 0.0" 2 1.30 -00 .02 - 0.05 B 0 .04 36 
0.042 
0.98 0 1.13 0.073 0.03 66 0.033 1.30 01.06 0.033 0.0433 
0.010 
0.96 0225 0.191 0 .04 2 8 0.010 1.30 02.1 5 0.1 2" 0.04" 3 
- 0 .0 r. 2 
098 03 .37 0.304 0.0520 - 0.015 1.30 0324 0221 0.0530 
- 0.0 5 2 
0.98 0 404 9 004 22 0.0652 - 0.0 3 8 1.30 04.33 0.313 
0 .06.52 - 0.0 8 1 
0.98 05.58 0.5 32 0.08 3 8 - 0.0 6 5 1.30 05.4 2 0.405 0.0763 
- 0.1 U 9 
0.98 06 .69 0 .637 0.1046 - 0.0 8 9 1.30 06.5 2 00497 0.0929 
- 0.1 3 6 
0.98 08.87 0.818 0.1555 - 0.12 Q 1.30 08.70 0.67 Ii 0.1364 
- 0.1 8 6 
0.9/:1 11.0 1 0.945 0.2098 -0.155 
1.00 - 01.65 - 0236 0.0495 U.126, lAO -01.61 - 0.170 0.0505 U.O 8 B 
1.00 - 0 1.0 9 - 0.17 9 0.04 61 0.099 lAO - 0 1.0 8 - 0 .121l 0.04 7 4 0.072 
1.00 00 .03 - 0 .059 0.0417 0.075 104 0 00.00 - 0.047 0 .04 37 0.043 
1.00 0 1.1 5 0.070 0.0422 U.O 4 6 lAO 01.07 0.03 I:! 0.04 30 0.013 
1.00 0226 0.183 0.0473 0.020 lAO 02 .09 0.121 0.0457 - 0.0 1 7 
1.00 03.38 0.299 0.0568 - 0.008 lAO 03.22 0.213 0.05 r. 0 - 0.0 5 [) 
1.00 0 4 .5 0 004 2 0 0.0701 - 0.0 3 6 lAO 04,32 0.297 0.0613 - 0.0'19 
1.00 05.60 0.528 0.0879 - 0.0 6 0 lAO 05.37 0.381 0 .0733 - 0.107 
1.00 06 .70 0.633 0.1099 - 0.0 8 5 1.40 06.4 6 00467 0.0886 - 0.1.5 6 
1.00 08.89 0.824 0 .1611 - 0.12 6 
1.00 11.08 1.000 0 .224 6 - 0.16 6 
- - --- ---~- --- - - ---
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TABLE I1.- STATIC LONGITUDINAL AERODYNAMIC DATA FOR THE BASIC M)DEL AND 
ITS VARIOUS CONFIGURATIONS 
-
Continued -
(k) Configuration S~N4T 
M a CL Co Cm M a CL CD Cm 
0.80 -01.66 - 0.19 4 0.0287 0 .051 1.03 -01.63 - 0 .240' 0.0557 0.124 
0.80 -01.11 - 0.14 4 0.0259 0.043 1.03 - () 1.0 7 - 0 .172 0 .0519 0.108 
0 .80 - 00.03 - 0.053 0.0232 0 .026 1.03 00.05 - 0.050 0.04 8 4 0.077 
0 .80 01.04 0.026 0.0222 0.014 1.03 01.15 0 .073 0.04 8 8 0.0 45 
0.80 02.13 0 .1 20 0.0248 0.001 1.03 0227 0.190 0.054 4 0.016 
0.80 03.22 0.2 1 7 0.02 9 3 - 0.0 1 6 1.03 03 .37 0.296 0.0631 - 0.007 
0.80 04.32 0.30 tJ 0.03 6 3 - 0.0 2 5 1.03 () 4.4 9 0.404 0.0755 - 0.0 3 0 
0.80 05.4 1 0.404 0.04 77 - 0.0 3 4 1.0) 05.58 0.503 0.0 <) 1 5 - 0.0 5 3 
0.60 06.50 0.4 87 0.0630 - 0.0 4 1 1.0.l 06.A 6 0.502 0.11 1 7 - 0.0 75 
0.60 06.61 0.618 0 .10 32 - 0.076 1.03 06.67 0.790 0.1620 - 0.11 6 
0.60 10.67 0.722 0 .1521 - U.121 1.03 11.06 0.959 0.2239 - 0.1 51 0.80 12.74 0.607 0.1990 - U.1 4 7 
0.60 14.63 0 .879 02499 - 0.154 
0.65 - 01.67 - 0.20 4 0.0296 0.053 1.05 - 0 1.6 0 - 0.21 2 0.0547 0.123 
0.85 - 0 1.12 - 0.15 () 0.0269 0 .045 1.05 - 01.06 - 0.1 t> 9 0.0516 0.107 
0.85 - 00.03 - 0.05 5 0.0239 0.026 1.05 00 .06 - 0 .043 0.04 68 0.079 
0.85 01.05 0.025 0.0230 0.017 1.05 01.17 0 .074 0.0493 0.0 4 9 
0.85 02.14 0.121 0 .0255 0.002 1.05 02 .28 0.165 0.0547 0 .022 
0 .85 03.2 3 0.222 0.030 7 - 0 .0 1 4 1.05 03.39 0.292 0.0630 - 0.004 
0 .85 04.3 3 0.321 0.0387 - 0.0 2 5 1.05 04.50 0.4 00 0.0753 - 0.026 
0.05 05.4 3 O.41tJ 0.0517 - 0.0 3 4 1.05 05.60 0.500 0.0916 - 0.047 
0 .85 06.52 0 .506 0 .0663 - 0.0 47 LOt> 06.71 0.595 0.1109 - 0.0 6 8 
0.05 08.65 0.645 0.1077 - 0.075 1.05 08.89 0.778 0.160 2 -0.110 
0 .85 10.67 0 .725 0.1552 - U.1 3 9 1.05 11.08 0.948 0.2224 - 0.1 4 8 
0.8 5 12.74 0.610 0.2024 - 0.16 7 
0.8 5 14.65 0.90 (J 0.2572 - 0.176 
0.90 -01.66 - 0.21 6 0.0326 0.060 1.10 -01.63 - 0.246 0.0587 0.134 
0.90 - 0 1.1 3 - 0.1 S <) 0 .0268 0.050 1.10 - 0 1.08 - 0.187 0.0545 0.116 
0.90 - 00 .03 - 0.064 0.02 61 0.034 1.10 00.03 - 0.076 0.0498 0.085 
0.90 01.05 0.024 0.02 4 9 0.021 1.10 01.12 0.035 0.0491 0.054 
0.9 0 02.16 0 .125 0.0274 0.007 1.10 02.23 0.149 0.0532 0.022 
0 .90 03.26 0 .231 0.0336 - 0 .0 11 1.10 03.34 0 .25 Ii 0.0614 - 0.005 
0.~ 0 04.38 0.339 0.0431 - 0.0 2 4 1.10 04.45 0.365 0.07 30 - 0.0 30 
0.90 05.4 7 0.4 40 0 .0581 - 0 .0 4 0 1.10 05.56 0.4 74 0 .0891 - 0.050 
0.9 0 06.56 0.533 0 .0764 - 0.059 1.10 06.66 0.579 0.1065 - 0.0 8 0 
0 .9 0 08.69 0 .675 0.11 61 - 0.0 <) 6 1.10 06.66 0.771 0.15 7 5 -0.122 
1.10 11.04 0.931l 02172 - 0.16 5 
0.9 5 - 01.6 'I - 0.2 1 9 0.03 <) 3 0.066 1.20 -01.60 - 0.20 0 0.0574 0.114 
0.9 5 - () 1.12 - 0.1 61 0.03 5 8 0.058 1.20 - 01.07 - 0.151 0.05 4 1 0.095 
0.95 - 0 0.0 2 - 0.06 6 0 .0326 0 .046 1.20 00.02 - 0.04 9 0.0503 0 .060 
0.95 01.07 0 .020 0.03 1 0 0.040 1.20 01.10 0.051 0.0501 0.027 
0.9 5 02.19 0.134 0.0343 0.022 1 .20 02.20 0.153 0.05 3 9 - 0.006 
0.9 5 03.28 0.2 4 tl 0.0425 - 0.001 1.20 03.2 9 0.249 0.0614 - 0.0 3 5 0.95 04.40 0.374 0.0561 - 0.0 2 5 1.20 0 4.39 0.350 0.0727 - 0.065 D.'} 5 05.50 0.483 0 .07 21 - 0.051 1.20 05.46 0.4 4 Il 0.0867 
- 0.0 91 0.95 06.58 0.59 ? 0.0933 - 0.077 1.2 0 06.56 0.547 0.1045 - 0.11 8 
0.9 5 06.71 0.743 0 .1379 -0.113 120 06.74 0.740 0.14 9 3 - 0 .1 91 0.9 5 10.64 0 .675 0 .1692 - 0.1 4 5 1.2 0 10.94 0.906 0.2070 - 0.21 6 
0.95 12.77 0 .669 0.2297 -0206 
0.98 - 0 1.65 - 0.2 3 6 0 .0482 0.099 1.30 -01.64 - 0 .19 2 0.0562 0.068 
0.9 8 -01.10 - 0.17 4 0 .0440 0.066 1.30 -01.10 - 0.14 7 0.0520 0 .073 
0 .96 00.02 - 0.056 0.0404 0.063 1.30 - 0 0 .0 2 - 0.060 0.04 60 0.042 
0 .98 01.13 0.076 0.0407 0.032 1.30 01.05 0.031 0.04 75 0.011 0.96 02.24 0.1 9 1 0.0460 0.006 1.30 02.14 0.123 0.0505 - 0.019 0.98 03.33 0.29<) 0.0560 - 0.013 1.30 03.23 0.210 0 .0566 - 0.0 4 8 0.98 04.4 4 0.4 09 0.0679 - 0.035 1.30 04.31 0.299 0 .0666 
- 0 .075 
0.98 05.5 4 0 .517 0.0851 - 0.0 57 1.30 05.40 0.369 0.07 B 9 - 0.101 
0.96 06.62 0.612 0 .1 052 - 0.076 1.30 06.4 9 0.476 0 .0946 
- 0.12 7 
0.9B o 8.B 0 0.79 ~ 0.1561 - 0.117 1.30 06.6 7 0.650 0.1361 - 0.1 75 
0.9 6 10.96 0.967 0 .2166 - 0.1 56 1.30 10.67 0.B20 0.190 4 -0217 
0.98 13.06 LOB 4 0.27 61 - 0.1 7 7 
1.00 -01.64 - 0.23 3 0.051 8 0 .109 1.40 -01.61 - 0.168 0.05 50 0.0 B 6 
1.00 - 0 1.0 9 - 0.1 7 2 0.04 6 2 0.097 1.40 -01.11 - 0.14 3 0.0532 0 .067 
1.00 00.03 - 0.060 0.0441 0 .074 1.40 00.00 - 0.045 0.04 61 0.042 
1.00 01.16 0.070 0.04 4 6 0.0 4 5 1.40 01.03 0 .020 0.0479 0.007 
1.00 02.26 0.183 0 .0501 0.019 1.40 02.14 0.123 0.0503 - 0.0 1 9 
1.0 0 03 .37 0 .297 0.0590 - 0.008 1.40 0322 0 .207 0.0563 - 0.0 4 9 
1.00 04.4 B 0.4 06 0.07 1 9 - 0.0 3 0 1.40 04.30 0 .290 0.0654 - 0.076 
1.00 D 5.5 8 0.511 0.0t! 9 4 - 0.052 1.40 05.37 0.372 0.0769 -0 .104 
1.00 06.66 0 .613 0 .1102 - 0.075 1.40 06.5 2 0.453 0.0921 - 0.1 31 
1.00 08.67 0.807 0.161 6 - 0.120 
1.00 11 .05 0 .979 0.2240 - 0.16 0 
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TABLE II. - STATIC LDNGITUDINAL AERODYNAMIC DATA FOR THE BASIC MODEL AND 
ITS VARIOUS CONFIGURATIONS - Continued 
(l) Configuration Sl N4W 
M a CL Co Cm M a CL CD Cm 
0.80 - 01.63 - 0 .171 0 .0281 0.050 1.03 -01.60 - 0.2 0 ~ 0.0545 0.118 
0 .80 - 0 1.1 0 - 0.1 3 3 0 .0259 u.o 4 4 1.03 - 0 1.0 5 - 0.159 0.051 3 0.109 
0.80 - 0 0.0 3 - 0.059 0.0232 0 .028 1.03 00.05 - 0.05 tl 0.0480 0.086 
0.80 01.02 0.0 1 0 0.0225 0.017 1.03 01 .15 0.041 0.04 82 0 .062 
0.80 02 .10 0.081 0 .0243 0.00 7 1.03 02.24 0.14 1I 0.05 23 0.038 
0.80 03.17 0.161 0.0272 - 0.009 1.03 03.33 0 .226 0.0586 0.020 
0.80 0 4 25 0242 0.0325 - 0.017 1.03 04.4 4 0 .350 0.0687 - 0.008 
0 .80 05.33 0.327 0.0410 - 0 .025 1.03 05.5 2 0.426 0.0625 - 0.0 31 
0.80 0604 2 00410 0.0536 - 0.0 3 2 1.03 06.03 0.524 0 .1 01 1 - U.O 5 3 
0 .80 08.5 6 0.069 0.094 4 - 0.06 4 1.0) o B.6 1 0.704 U.14 71 - 0.0 92 
0.80 10.67 0.696 0.144 9 - 0.101 1.03 11.00 0 .86 tl 0.2039 - U.12 4 
0 .80 12.76 0.791 0.194 3 - U.l 2 1 
0.80 14.85 0.865 0.2447 - U.l 2 3 
0.85 - 0 1.6 4 - 0.179 0.0293 0.054 1.05 -01.58 - 0.19 tl 0.0545 0.124 
0 .85 - 01.11 - 0 .13 6 0.0273 0.047 1.05 - 01.03 - 0.150 0.0521 0.114 
0 .85 - 00.03 - 0 .055 0.0239 0.026 1.05 00.06 - 0.050 0.0491 0.087 
0.85 01 .02 0.008 0 .0235 0.0 1 9 1.05 01.15 0.045 0 .0491 0.062 
0 .85 02.10 O.OB 2 0.02 4 9 0.009 1 .05 02.25 0.141 0.0530 0.038 
0.85 03.16 0 .165 0.0284 - 0.006 1.05 03.35 0.235 0.0596 (J .O 15 
0.85 04.26 0.251 0.03 4 1 - (J.O 14 1.05 04.45 0.33 U 0.0696 - 0 .005 
0.85 05.36 0.339 0.044 4 - 0.023 1.05 05.54 0.42. 0.01l 31 - 0.026 
0.85 0604 6 004 29 0.0586 - u.o 3 3 1.05 06 .64 0 .517 Cl.I0 0 5 - U.O 4 7 
0.85 06.64 0.61l1 0.0990 - 0 .0 5 9 1.05 08.82 0.692 0.14 51 - U.O 8 5 
0.85 10.69 0 .707 0.1492 - U.116 1.05 11.01 0.851J 0.20 2 4 - 0.11 9 
0.85 12.76 0.803 0.1992 - U.13 7 
0.85 14.89 0.683 0.2514 - U.l 4 0 
0.90 - 0 1.65 - 0.18 9 0 .0318 0.063 1.20 - 01.58 - 0.18 3 0 .0566 U.115 
0 .90 -01.11 - 0 .146 0.0293 u.o 5 5 1.20 - 01.04 - 0.13 7 0.0535 0.098 
0.90 - 00.03 - 0 .068 0.0262 0 .038 1.20 00.04 - 0.050 0 .0503 0.070 
0.90 01.03 0.004 0.024 6 0.025 1.20 01.13 0.041 0 .0503 0.040 
0.90 02.12 0.084 0.0267 0.014 1.20 02.21 0.13 U 0.0536 0.014 0.90 03.20 0.169 0 .0303 - 0.0 U 1 1.20 03.30 0.21tl O.Ob 0 1 - 0.0 13 0.90 0 4.30 0.255 0.0367 - U.O 1 0 1.20 04.39 0.30 tl 0.06!J 7 - 0.0 j 8 0 .90 05.39 0.353 0 .0.91 - U.O 2 3 1.20 05.48 0.394 0.Otl16 - U.O 61 0 .90 0604 9 0.44t1 0.0647 - u.o 37 1.20 06.58 0.4 63 0 .0976 - u.o 6 4 
0.90 08.67 0.63 tl 0.1090 - 0.077 1.20 08.75 0.66 ,; 0.1365 - 0.152 
loGO 10.93 0.H25 0.1909 - 1).187 
0.95 -01.64 - 0.19 3 0 .0396 0.076 1 .10 - U 1.6 0 - 0.21 5 0.0576 0.128 
0.95 - () 1.1 0 - 0.153 0.0367 0.069 1.10 - 0 1.06 - 0.106 0.05 4 2 0.113 
0.95 - 00.02 - 0.07 tI 0.0324 0.056 1.10 00.03 - 0.07 • 0.0502 0.088 
0.95 01.05 - 0.005 0.0310 U.O 4 6 1.10 01.12 0.022 0.0492 0.063 
0 .95 o ~Ll 5 0.081 0.03 j 1 0.033 1.10 0"2.22 0.119 0.0527 0.059 
0.95 03.24 0.173 0.0382 U.O 17 1.10 03.32 0.209 0.0591 0.020 
0.95 04.35 0.273 0.0477 0.003 1.10 0 4.42 0.30 ? 0.06 8 4 0.004 
0.95 0504 4 0.376 0.0604 - 0.025 1.10 05.53 O.4Ul U.0'l16 - 0.0 1 5 
0.95 06.54 004 83 0.0790 - 0.0 51 1.10 06.63 0.501 0.0990 - lI.O 4 1 
0.95 08 .72 0 .669 0.1259 - 0.094 1.10 08.81 0.685 0.1430 - U.O 8 7 
0.95 10.87 0.816 0.1781 - U.l 2 5 1.10 10.99 0.846 0.1980 - U.12 4 
0.96 - 0 1 .61 - 0.187 0.0469 0.091 1.30 -01.62 - 0.17 U 0.0546 0.085 
0.91l - 01.07 - 0.1 4 4 0.044 6 0.083 1.30 - 0 1 .0 0 - 0.129 0.0517 0.071 
0.98 00 .02 - 0.05 7 0 .0406 0.064 1.30 00.00 - 0.049 0.04 84 0.045 
0 .98 01.1 1 0.020 0.0391 U.O 54 1.30 01.07 0.030 0.04 83 0.020 
0.98 0220 0.117 0.04 J 2 0 .035 1.30 02.16 0.113 0.0507 - 0.0 0 6 
0.98 03.29 0.209 0.04 89 0.017 1.30 03.24 0.193 0.0565 - U.O 31 
0.98 0404 0 0.3 1 2 0.0584 - 0.004 1.30 04.32 fI.G72 0.0646 - 0.0 55 
0.98 05.50 0 .419 0.0736 - 0 .026 1.30 05.40 0.353 0.0756 - u.o 71l 
0.98 06.60 0.522 0.0925 - 0.0 51 1.30 06.49 0.4 3 6 0.0902 -O.lUl 
0.98 08.78 0.712 0 .1 405 - U.O 96 1.30 08.66 0.59 <; 0.1279 -0.145 
0 .91l 10.96 0.874 0.1968 - 0.13 3 1.30 10.65 0.753 0.1764 - U.181 
0.98 13.13 1.021 02627 -U.160 
1.00 - 01.60 - 0.199 0.0520 U.l U 9 lAO -01.59 - 0.14 6 0.0541 0.081 
1.00 - 01.06 - 0 .155 0.0490 0.097 1.4 0 - 01.06 - 0.1 09 0.0513 0.068 
1 .00 00 .03 - 0 .065 0.04 53 0 .079 lAO 00.01 - 0.034 0.0478 0.041 
1 .00 01 .1 3 0.032 0 .0453 0.059 lAO U 1.06 0.043 0.0479 0.013 
1 .00 02.23 0.125 0.04 8 9 U.O 3 8 lAO 02.15 0.11 " 0.0506 - (J.O 13 
1.00 03.32 0.222 0.0547 u.o 16 lAO 03.23 0.19 ,; 0.0563 - U.O 5 9 
1.00 0404 2 0.322 O.Ob 4 6 - 0.0 U 4 lAO 04.3 1 02b~ 0.0643 - U.O 6 3 
1 .00 05.5 3 00431 0.DA02 - 0.0 2 9 1.40 o S.38 0.,3 45 0.0748 - U.O 8 6 
1.00 06.64 0.541 0.0993 - 0.0 50 1.40 06.4 6 0.4 21 0.0 H 86 - U.l U 7 
1.00 08.62 0.714 0 .1 4 56 - U.O 92 
1.00 10.99 0.(j71l 02023 - U.12 6 
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TABLE II. - STATIC IDNGlTUDINAL AERODYNAMIC DATA FOR THE BASIC MODEL AND 
-' ITS VARIOUS CONFIGURATIONS 
-
Continued 
(m) Configuration SlNaT 
M a CL Co Cm M a CL CD Cm 
0.80 -01.65 - 0.20 1 0.0274 0 .055 1.03 -()1.63 - 0.2 3 ~ 0.0517 U.124 
0 .80 -01.11 - 0.14 9 0 .024 3 0.045 1.03 - 0 1.08 - 0.175 0 .0480 0 .109 
0.80 - 0 0.0 3 - 0.056 0 .0 216 0.027 1.03 00.05 - 0 .050 0.0446 u.076 
0 .80 0 1.0 4 0.026 0.0206 0 .01 4 1.03 0 1.17 0.080 0 .04 50 0.043 
0.80 02.14 0.122 0 .0234 - 0.001 1.03 02.27 O~ 9 ~ 0 .0512 0.017 
0 .80 03 .21 0.22<1 0.0284 - 0.0 2 0 1.03 03.38 0 .29 ~ 0.0 bOO - 0.0 11 
0.80 04.30 0 .316 0.0358 - 0.0 3 2 1.03 04.4 9 0.4011 0 .0719 - 0.0 3 7 
0.80 05.39 0.411 0.04 7 0 - 0.0 4? 1.03 05 .59 0.516 O .OH 85 - 0.066 
0.80 06.40 0.505 0.0620 - 0 .0 5 2 1.03 06.69 0.6<: 0 0 .1093 - 0.09;l 
0.80 08.62 0 .661 0.10 4 B - 0.0 8? 1.03 o CI .9 0 O.tJl H 0.16 1 9 - 0.1.~ 7 
1.03 11.08 0.Y9 tJ 0 .2258 
- U.1 79 
0.85 -01.67 - 0.20 1 0 .0276 0 .055 1.05 -01.61 - 0 .225 0.0 ~ 16 0 .129 
0.8 5 -01.12 - 0.14 7 0.0 2 4 5 0.044 1.05 - 0 1.06 - 0~62 0.04 8 3 U,111 
0.8 ~ - 00.03 - 0 .053 0 .0 G 20 0.027 1.05 00.06 
- 0.042 0 .04 51 U.O'l B 
0.85 01.05 0 .032 0 .0209 0.014 1.05 01.17 0.075 0.04 5 B U.O 49 
0.80 02.14 0 .12 " 0.0239 - 0.001 1.05 02 .28 0.194 0 .0 ~ 1 0 0 .014 
0 .85 03.24 0 .232 0.0296 - 0.0 1 9 1.05 03.39 0.302 0.0603 
- 0 .011 
0 .85 04 .35 0.337 0 .0381 - U.O 3 2 1.05 04.50 0 .407 0.0724 - 0.034 
0 .B5 05.4 5 0.4 34 0 .0508 - 0.0 4 3 1.05 05 .60 0 .515 O.OB 8 9 
- 0.0 b 3 
0.85 06.5 5 0 .537 0.06 Y 2 - U.O!> 7 1.05 06.70 0.61 !> 0~oe9 
- 0.0 8 7 
0.85 08.72 0.70 !> 0.1131 - 0.0 8 6 1.05 08.90 0.809 0.1604 
- 0 .13 3 
1.05 11.09 0.989 0.2247 
- 0.174 
0.90 - 0 1.6 8 - 0.21 2 0.0301 lJ.O 63 1~0 - 0 1.63 - 0.2 4 6 0.0549 0.133 
0.90 - 0 1.1 3 - 0.15 2 O.O? 5 8 0 .050 1.1 0 - 0 1.0 9 - 0.18 9 0.0510 0~16 
0.90 - 00.03 - 0.05 tl 0 .0 G 3 8 0 .0.5 3 1~0 00.02 - 0.07 5 0.0466 0.081 
0.90 01.06 0.025 0 .0225 0.018 1~0 01.12 0 .039 0.04 58 0 .049 
0.90 02.16 0.134 0 .0258 0.0 lJ 1 1.1 0 02.24 0.157 0.0499 0 .015 
0.90 03.27 0.245 0.03 ? 2 - 0 .01 Q 1.1 0 03.34 0.267 0 .05 8 5 
- 0.011 
0 .90 04.39 0.357 0.04 22 - lJ.O 3 4 1.10 04.4 6 0.376 0 .0707 - 0.0 3 5 
0.90 05.50 004 71 0 .0582 - lJ.O 5 3 1.10 05.57 00486 0.0867 - 0.0 6 U 
0.90 06.60 0.574 0 .0780 - lJ.O 7 2 1.10 06.68 0.600 0~071 - 0.093 
O.YO 08.78 0.749 0~256 - U.l11 1.10 08.87 0.801 0.1!> 7 9 - 0.14 7 
1.10 11.06 0.976 0.21 92 - 0.1 8 B 
0.95 - 01.68 - 0 .222 0.03 56 0.071 1.20 - 0 1.6 0 - 0 .202 0.0540 0.117 
0.95 - 0 1.1 3 - 0.165 0.0323 0.0 b 0 1 .20 - 0 1.06 - 0.15 0 0 .0505 0.098 
0.95 - 00.02 - 0.0 66 0.0290 0.045 1.20 00 .03 - 0.0 49 0.04 72 0.062 
0.95 01.07 0 .01 tJ O.OOl ., 3 0 .03 B 1 .20 0 1.11 0.05 " 0.0472 0 .027 
0.95 02.19 0.133 0.031 B U.O 18 1.20 02.21 0.15 tl 0 .0512 - 0.007 
0.95 03.30 0 .247 0 .0394 - 0.007 1.20 03 .30 0.257 0.0589 - 0.0 ) 9 
0.95 0404 3 0.375 0.0527 - 0 .0 j 5 1.20 04.4 0 0.35 tl 0.07 0 4 - 0 .0 6 9 
0.9!> 05 .54 0.50 OJ 0.0707 - 0.070 1 .20 05.50 004 5 ~ 0.0847 - 0.096 
0.95 06.65 0 .626 0 .0 ~ 3 8 - 0.099 1 .20 06.60 0.559 0.1028 - 0.12 6 
0 .95 08.81 0 .80 tl 0.1439 - 0.14 6 1.20 08 .76 0.760 0.14 86 - 0.205 
0.95 10.99 0 .980 0.2069 - U.1 8 4 
0 .9tl - 0 1.6 5 - 0 .231 0.04 4 6 0 .1 U 1 1.30 -01.64 - 0.191 0.051 4 0 .090 
0.98 - 0 1.1 0 - O~ 73 0 .0409 U.O 8 8 1.30 - 0 1.1 0 - 0.14 6 0 .04 8 4 0.074 
0.98 00.02 - 0 .054 0 .0372 0.064 1.30 - 00 .0 1 - 0 .053 0 .04 45 0.042 
0.98 01.15 0.075 0.0390 U.O 3 4 1.30 01.07 0 .035 0.044 3 0.010 
0.9tl 02 .25 0 .187 0.0427 0.009 1.30 02~6 0 .129 0.04 7 4 - 0.021 
0.9tl 03 .36 0.301 0.051 3 - 0.019 1.30 03.24 0.221 0.0541 - 0.0 52 
0.9H 0404 8 OA1H 0.0<> 49 - U.O 43 1.30 04.33 0.310 0.0642 - 0.0 8J. 
0.9tl 05.58 0 .535 0.0 H 30 - 0.071 1.3 0 05.41 0.399 0.0766 -0.107 
0.9C1 06.68 0.64 ? 0 .10 4 0 - 0.0 9 7 1.30 06 .50 0.491 0.0930 - 0 .13 5 
0 .9H o B.8 7 0 .B3 tl 0.1571 - U.14 5 1.30 08.68 0 .669 0 .1 3 52 - 0.1 8 7 
0 .98 1 1.06 1.023 0.2226 - 0.1 y 2 
1.00 - 01.64 - 0.229 0.04 8 3 0 .11 0 l AO - 0 1.6 1 - 0.169 0.0511 0.08 fl 
1.00 - 0 1.08 - 0.171 0 .04 57 0.099 l AO - 0 1.08 - 0.1 <: 7 0.0480 0.073 
1.00 00 .03 - 0.059 0.0417 U.O 7 5 1 .40 00.00 - 0.045 0.04 4 3 0 .042 
1.00 01.15 0.06 tJ 0.04 1 5 0.044 1.4 0 01.08 0.040 0.04 4 1 0 .0 11 
1.00 02.26 0.1 U J 0.04·r 5 0.019 lAO 02 .1 5 0.127 0.0470 - U.O <l1 
1.00 03.37 0.297 0 .0560 - U.O 1 2 l AO 03.23 0.212 0.05 32 - 0 .0 51 
1.00 04.4A 0.411 0 .06 ~ 3 - 0.0 3 tl 1.40 0 4.3 1 0 .294 0.0622 - 0.080 
1.00 o !>.6 0 O.!JG ~ 0 .011 "2 - 0 .0 b!> 1 .4 0 05.38 0.379 0.0742 - 0.1 09 
1.00 06.70 (I.b) !> 0.1084 - 0.092 104 0 0604 7 0.465 0.0 A Y 4 - 0 .137 
1.00 08.89 0.0 4 0 0.16 1 5 - 0 .14 3 
1.00 11.08 1.0215 0 .22"( 4 - 0.189 

32 NACA RM A56E22 
TABLE II. - STATI C IDNGITUDINAL AERODYNAMIC DATA FOR THE BASIC MODEL AND 
ITS VARIOUS CONFIGURATIONS 
-
Continued 
(0) Configuration S4PM 
M a CL CD Cm M a CL CD Cm 
0.80 - 01.63 - 0.164 0.0274 0.046 1.03 - 01.63 - 0.19 6 0.0455 0.1~ .I 
0.80 - 01.09 - 0.12 4 0.0250 0.039 1.03 - 01.08 - 0.150 0.0423 0.093 
0.80 - 00.03 - 0.050 0.0223 0.028 1.03 00.0 <l - 0.057 0.0394 0.077 
0.80 01.04 0.017 0.0" 1 6 0.018 1.03 01.13 0.03\1 0.0387 0.058 
0.80 02 .11 0.093 0.023 4 0 .008 1.03 02.24 0.136 0 .0429 0.04" 
0.80 03.20 0.17 ~ 0.0273 - 0.002 1.03 03.35 0.226 0.0501 0.028 
0.8 U 04.27 0 .253 0 .0340 - 0.009 1.03 04.4 5 0.324 0.0611 0.009 
0.80 05.36 0.336 0.0444 - 0.016 1.03 05.56 0.421 0.0760 - 0.010 
0.80 06.4 3 0.414 0 .058 1 - 0.023 1.03 06.67 0.518 0 .0953 - 0.027 
0 .80 08.60 0.587 0.10 () 2 - 0.050 1.03 08.88 0.701 0.1433 -0.058 
0.85 - 01.64 - 0.167 0.0280 0.047 1.0~ - 01.62 - 0.18 6 0.0464 0 .107 
0.85 - 01.10 - 0.13 1 0.025"1 0.044 1.05 - 01.06 
- 0.14 " 0.0437 0 .099 
0.85 - 00.03 - 0.052 0.0230 0.030 1.05 00 .03 - 0.05. 0.0406 0.083 
0.8 5 01.04 0.019 0.0221 0.019 1.05 01.1 4 0.03 U 0.04 0 6 0 .065 
0.85 02.1 2 0.095 0.(1241 0.009 1.05 02.25 0.13 () 0.0444 0.047 
0.85 03 .22 0.182 0.028 3 - 0.002 1.05 03.35 0.223 0.0514 0.033 
0.85 04.29 0.262 0.0354 - 0.008 1.05 04.46 0.320 0.0622 0.014 
0.85 05.39 0.348 0.046\1 - 0.017 1.05 05.5 7 00411 0.0766 - 0.002 
0.85 06.48 00435 0.06? 5 - 0.027 1.05 06 .69 0.50\1 0.0957 - 0.020 
0.85 08.65 0.608 0 .10.5 - 0 .058 1.05 08 .89 0.687 0 .1426 - 0 .050 
0.90 - 01.65 - 0 .176 0.0302 0.055 1.10 - 01.63 -0.195 0.0490 0.107 
0.90 -01.10 - 0.13. 0.0273 0.048 1.10 - 01.07 - 0.15 0 0.0460 0.097 
0.90 - 00.03 - O.OS!> 0.02. 2 0.035 1.10 OQ.O 2 - 0 .061 0 .0.22 0.079 
0.90 01 .05 0 .017 0.0234 0.02 j 1.10 t.l1.12 0.029 0.0415 0.061 
0.90 0?.1 3 0.096 0.0251 0.013 1.10 02.22 0.119 0.044 5 0.045 
0.90 o ;l.2 3 O.ltl 3 0.0298 0.001 1.10 03.33 0.212 0.0514 0.028 
0 .90 04.33 0.275 0.0382 - 0.007 1.10 0404 4 0.305 0.0618 0 .014 
0.90 0504 3 0.370 0.0511 - 0 .017 1.10 05 .56 DAD. 0.076. - 0.006 
0 .90 06 .5. OA6~ 0.0680 - 0.031 1.1U 06.67 0 .50. 0.0948 - 0.029 
09 U 08.70 0.640 0.1123 - 0.078 1.10 08.88 0.687 0.1408 - 0 .062 
0.9 !> - 01.67 - 0 .1 8 9 0.034 !l 0.059 1.20 - 01.61 - 0.17 tl 0.049 b 0.107 
0.95 -01.11 - 0.14 3 0.0315 0.0 5 .1 1.20 - 01.06 - 0.13 • 0.0466 0.09.1 
095 - 00 .03 - 0 .063 0.0288 0 .048 1.20 00.0 " - 0.0.7 0.0429 0.066 0.95 01.06 0.013 0.0" 7 6 0.039 1.20 01.12 0.041 0 .0425 0.041 
0.95 02.16 0.097 0.02\1 5 0 .027 1.20 02.2 0 0.132 0.04 b 0 0.01 !:> 
0 .9 !:> 03.27 0.193 U.b 3 54 0.014 1.20 03.32 0.221 0.0528 - 0 .009 
0.95 04.37 0.290 0.0452 - 0.001 1.20 04041 0 .311 0.0630 - 0 .030 
0.95 0504 8 0.39 b 0.0604 
- 0.02 " 1.20 05.5 " 00400 0.0765 - 0.051 0.95 06 .60 O.S 0 b O.O/j 0 0 - 0 .04 :5 1.20 06.63 00491 0 .0934 - 0.072 
0.95 08.8 " 0.71/j 0.1313 - 0.0 B b 1.20 08.82 0.665 0.1289 - 0.11 2 
0 .9 tI - 01.64 - 0.18 7 0.0393 O.O/j 1 1.3 0 - 01.63 -0.182 0.0484 0.100 
0 .98 - 01.09 - 0.1 4 ~ 0.0360 0.074 1.3 0 - 01.08 - 0.14 1 0.0451 0.086 
0.98 00.00 - 0 .052 0.0331 0.060 1.30 - 00.01 - 0.060 0.0412 0.061 
0.9 tI 01.11 0.035 0.03" 8 0.048 1.30 0.1.08 0 .021 0.0405 0 .036 
0 .98 02.21 0.125 0.0359 0.035 1.30 02.17 0 .1 06 0.0433 0.011 
0.98 03 .32 0.221 0.0432 0.021 1.30 03.2 6 0 .188 0 .0491 - 0.013 
0.98 04 .• <l 0.321 0.0536 0.006 1.30 04.35 0.269 0 .057\1 - 0 .036 
0.98 05.54 00425 0 .06\1 3 - 0.01 5 1.30 05.4 5 0.351 0 .0700 - 0 .057 
0.98 06.65 0.524 0 .0890 - 0.034 1.30 08.76 0.604 0.1261 - 0.11 6 
0.9 tI 08.85 0 .721 0.1389 - 0 .074 1.3 0 06.55 0.434 0.085 ? - 0 .077 
1.00 - 01.63 -0.188 0.0 4 20 0 .09.1 l.4U - 01.61 - (J.15 3 0.0487 0.085 
1.00 - 01.08 - 0.1 4 3 0.0389 0.0 H S 1.4 0 - 01.07 - 0.11 5 0.0459 0.073 
1.00 00.02 - 0.05 3 0.0360 0.070 1.4 0 00.0 2 - 0.041 0.0423 0 .050 
1.00 01.12 0.039 0.0362 0 .057 1.40 P 1.09 0.035 0.0417 0.027 
1.00 02.23 0 .133 0.0398 0.041 1.40 02.1 8 0.114 0.0444 0.003 
1.00 03.33 0.227 0.0463 0.024 1.4 0 03.27 0.191 o.o!> 0 0 - 0 .020 .. 
1.0U 04.4 4 0.327 0.0579 0.009 1.4 0 04.35 0.267 0.0584 - 0 .0 4" 
1.00 05.56 0.426 0.0732 - 0.009 1.4 0 05.4 4 0.344 0 .0700 -0.063 
1 .00 06 .67 0.524 0.09" "/ - 0.028 1.4 0 06.54 0.423 0.0845 - 0.085 
1.00 08 .87 0.716 0.14 1 5 - 0.0 Ii 6 1.40 08.73 0.581 0.1229 - 0.124 
5F 
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TABLE II. - STATIC IDNGITUDINAL AERODYNAMIC DATA FOR THE BASIC MODEL AND 
ITS VARIOUS CONFIGURATIONS - Continued 
(p) Configuration Sl M4M 
M a CL CD Cm M a CL CD Cm 
0.80 - 01.65 - 0.166 0.0303 0.042 1.03 - 01.65 - 0.202 0 .0493 0.100 
0.80 - 01.LO - 0.12 9 0 .0280 0.037 1.03 - 01.08 - 0.14 9 0.0463 0 .091 
0.80 - 00.03 - 0.051 0.0253 0.0 26 1.03 00.02 - 0.057 0.0425 0.0 7 ~ 
0.80 01.04 0.020 0.0246 0.02 a 1.03 01.1 3 0.039 0.0424 0.058 
0 .80 02.12 0.092 0.0266 0.01 ? 1.03 02.26 0.14 [) 0.0469 0 .044 
0.80 03.21 0.174 0.0309 0.00 <l 1.03 03.38 0.236 0.0546 0.031 
0.8 U 04.29 0 .25 H (J.O 3 80 - 0 .001 1.03 04.49 0.333 0.0662 0 .018 
U.80 05.38 0.334 0.0482 - 0 .003 1.03 05.60 0 .427 0.0608 0.003 
0.8 U 06.47 0.4 1 !i 0.0631 - 0.010 1.03 06.72 0.523 0.1000 - 0.01 3 
0.80 08.64 0.590 0.1054 - 0.03 j 1.03 o B.95 0.709 0.1489 - 0.040 
0.80 10.79 0.746 0.1585 - 0.061 
0.85 
- 01.65 - 0.17 1 0.0312 0 .044 1.05 -01.63 - 0.18 8 0.0503 0.1 01 
0.85 -01.11 - 0 .13 3 0.0288 0.040 1.05 - 01.07 - 0.14 1 0.0473 0.093 
0.85 - 00.04 - 0.056 0.0259 0.030 1.05 o €l.0 3 - 0.051 0.0444 0.078 
0.85 01.04 0.0 t 6 0.0252 0.021 1.05 04..14 0 .043 0.0443 0.062 
0.85 02.13 0 .093 0.0273 0.014 1.05 02.26 0.135 0.0482 0.047 
0.85 03.22 0.1 ~ 0 0 .0318 0.004 1.05 03.37 0.232 0.0560 0.032 
0.85 04.31 0 .263 0 .0391 - 0.000 1.05 04.49 0.32 tl 0.0669 0.019 
0.85 06.4 0 0.342 0.0505 - 0 .005 1.05 05.61 0.421 0.0819 0.006 
0.85 06.50 0.431 0.0659 -0.011 1.05 06 .79 0.522 0.1019 - 0.0 a 9 
0.85 08.6 8 0.60 Ii 0.1 0 90 - 0.038 1.05 Otl95 0.69tl 0.1485 - 0.035 
090 - 01.66 - 0.176 0.0330 0.049 1.10 -01.64 - 0.19!i O.O!> 3 6 0.106 
0 .90 - 01.11 - 0.13 7 0.0304 0 .045 1.10 - 01 .08 - 0.15 4 0.0503 0.098 
0.9 U 
- 00 .03 - 0.05!> 0.0273 0.032 1.10 00.02 - 0.064 0.0466 0.064 
090 01.05 0.019 0.0264 0.0;) 3 1.10 01.13 0.026 0.0462 0.069 
090 02.14. 0.101 0.0285 0.014 1.10 02.24 0.122 0.0494 0.050 
090 03.24 0.187 0.0333 0 .005 1.10 03.36 0.217 0.0566 0.031 
090 04.34 0.277 0.0422 - 0 .002 1.10 04.4 7 0.311 0.0673 0.022 
0.90 05.4 5 0.369 0 .0549 - 0.011 1.10 05.59 OA05 0.0817 0.005 
0.90 06.56 0.468 0.0725 - 0 .025 1.10 06.71 0.506 0.1005 - 0.01 1 
0.90 OB.75 0.654 0 .1185 - 0.062 1.10 08.94 0.692 0.1470 - 0.042 
0.95 - 01.68 -0.188 0.0377 0.054 1.20 - 01.63 - 0.18 2 0.0542 0.102 
0.95 - 01.12 -0.144 0.0358 0.05 J 120 - 01.08 -0.137 0.0511 0.088 
0.95 - 00.03 - 0.064 0.0326 0.040 1 .20 00.02 - 0.04 H 0.0474 0.064 
0.95 01..07 0.014 0.0316 0.042 1.20 01.12 0.039 0.047 1 0.041 
0.95 02.17 0.099 0.033 R 0 .033 1.2 0 02.23 0 .1 34 0.0508 0.01 e 
0.95 03.29 0.194 0.0397 0 .0 23 1.20 03.33 0.224 0.05 B 0 - 0.004 
0.95 04.39 0 .290 0.0495 0.011 1 .20 04.4 4 0.316 0.06 B 7 - 0.024 
0.95 05.51 0 .39 !> 0.064 tl - 0.004 1.20 05.55 0.407 0.0825 - 0.042 
0.95 o to.64 0.511 0.0 B 5 8 - 0.026 1.20 06.67 0.49tl 0.0999 - 0.059 
0.95 o B.87 0.728 0.1381 - 0.069 l.2U o 8.B9 0.684 0.1447 -0.1'01 
0 .98 - 01.66 - 0.19 2 0.0425 0 .07 5 1.30 - 01.64 - 0.18 1 0.0524 0.098 
0.9 tl -01.10 - 0 .14 7 0.0399 0 .070 1.30 - 01.09 -0.141 0.0493 0.086 
098 - 00.00 - 0.058 0.0 36 4 0.061 1.30 - 00.00 - 0.06 1 0.0455 0.064 
0.98 01.1 0 0.024 0 .0356 0 .053 1.30 01.09 0 .025 0.04' 7 0.040 
0 .98 02.22 0.126 0.0395 0.039 1.30 02 .19 0.109 0.0478 0.017 
0.98 03.33 0.222 0.0464 0.027 1.30 03.30 0.198 0.0540 - 0.009 
0.9 Ii 04.44 0.323 0.0572 0.014 1.30 04 .39 0.279 0.0634 - 0.027 
0.98 05.56 0.427 0.0728 - 0.003 1.30 05.4.9 0.361 0.0759 - 0.0 4" 
0.9 tl 06 .68 0.531 0.0930 - 0 .021 1.30 06 .60 0.4 47 0.0917 - 0 .065 
0 .9 tl 08.89 0.727 0.143 1 - 0.057 1.30 08.81 0 .616 0.1334 - 0.0 99 
1.00 - 01.65 - 0.19 3 0.0451 0.0 ~ 5 1.40 - 01.62 - 0 .14 9 0.0524 0 .078 
1.00 - 01.09 - 0 .14!> 0 .0416 0.077 1.40 - 01 .07 -0.111 0.0495 0.067 
1.00 00.01 - 0.053 0 .0392 0.067 1.40 00.01 - 0.030 0 .0 458 0.045 
1.0 0 01.1 3 0.036 0 .0393 0 .060 1.40 0:1.10 0.0 4 2 0 .0 455 0.023 
1.0 a 02.2 5 0.137 0 .0432 0.049 1.40 02.2 0 0.120 0.0466 0.002 
1.00 03.36 0.227 0 .0504 0.033 1.4 0 03.28 0.200 0.054 6 - 0.019 
1.00 04.4 6 0.326 0 .0614 0.018 1.4 0 04.38 0.27tl 0 .0637 - 0.038 
1.00 05.59 0.430 0.0772 0 .001 1.4 0 05.48 0.356 0.0758 - 0 .05 Ii 
1.00 06.70 0.529 0 .0962 - 0.01 4 1.4 0 06.59 O.Ott 0 .0 91 3 - 0.076 
1.00 06.93 0.723 0.1468 - 0 .047 
-~ 
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TABLE 11.- STATIC IDNGITUDINAL AERODYNAMIC DATA FOR THE BASIC MODEL AND 
ITS VARIOUS CONFIGURATIONS 
-
Continued 
(q) Configuration SlT~ 
M a CL Co Cm M a CL CD Cm 
0.80 -01.66 - 0 .199 0 .0 G 7 2 0.0 ~ 1 1.03 - 01.64 - 0.24 2 0.0563 0.127 
0.80 - () 1.12 - 0.15 3 0.0243 0.0.d [) 1.03 - 01.07 - 0.178 0 .0522 U.112 0.80 - 00.03 - O.J 6 (J O .O?' 1 0 O.C ~ 8 1.03 00 .04 - 0 .057 0.0482 0.080 0.80 01.05 0 .02 !> 0.02 () 2 0.0 1 ~ 1.03 01.16 0.065 0.04 8 5 0.050 
0 .80 02.1:1 0.12 () 0.0236 U.O U 5 1.03 0227 0.184 0.0541 0.02 ?, 
0.80 03 .22 0 .2U d 0.0278 - v.O t) q 1.03 03.39 0.297 0 .06 54 - 0.0 () 4 0.80 o 4 .J 2 ().~9 9 0.0353 - 0.0 18 1.03 a 4.S 0 0.4 0 3 0.0790 - 0.0 3 0 
0.80 05.4 0 0.39 j 0.04 8 3 - U.O;j 7 1.03 05.59 0 .512 0.0967 - Cl .O 6 0 
0.80 06.4 9 O.4d 1 0.0651 - U.O J 9 1.03 a 6.7 a 0.61 d 0 .1190 - (J.O 8 8 
0 .80 08.60 0 .621 0 .10 8 9 - U.O 76 1.03 08.91 0.815 0.1738 - 0.1 3 5 
0.80 10.6 B 0.72 G 0 .157 1 - U.11 tI 1.03 11.08 098 (J 0.2374 - 0 .1 72 
0.80 12.75 0.804 0.204 7 - 0 .14 0 
0.85 -01.68 - 0.20 8 0.0282 U.O 5 4 1.05 -01.61 -0233 0.05 7 1 n.133 
0.85 -01.13 - 0.155 0 .0251 0.045 1.05 - 01.06 - 0.162 0.05 3 1 U.lll 
0.85 - 00.03 - 0.060 0 .0217 0.0 j 0 1.05 00.0 5 - 0.055 0.0496 0.084 
0.8 S 01.04 0.023 0.0 207 0.0 1 R 1 .05 01.17 0.066 0.050 5 0.054 
0.85 02.14 O.12U 0.0234 0.0 <l Ii 1.05 0227 0.1 7 6 O.O!> ~ 3 0.027 
0 .85 03.24 O.G 13 0.02 88 - 0.0 l) 7 1.0 5 03.39 0.290 0.0657 
- 0.0 III 
0.85 04.36 0.311l 0.03 8 3 - (J.O 17 1.05 04.5 0 0.400 0.0796 - O.O? B 
0.85 05 .45 0,41 ~ 0 .0526 - 0.03 cl 1.05 05.60 0.506 0.0971 - 0.0 5 5 
0.85 06.53 0 .505 0 .07 1 3 - 0.0 4 7 1.0 5 06.71 0.609 0.1186 - 0.0 8 2 
0 .8 S 08.66 0.641 0 .11 j 2 - 0.082 1.05 08.9 0 0 .80 (J 0.1720 - 0.13 () 
1.05 11.09 0 .96 H 02362 - 0.1 tdJ 
0.90 -01.69 - 0.220 0.0311 0.058 1.10 -01.63 - 0 .236 0.0568 0.125 
0.90 -01.14 - 0.165 0 .0275 0.051 1.10 -01.09 - 0.18 4 0.0530 0.112 
0.90 - 0 0.0 J - 0 .060 0 .0236 0 .033 1.10 00 .0 J - 0.07? 0.04 84 U.O 8 2 
0.90 01.05 0.020 0.0226 0.024 1.10 01.14 0.037 0.04 82 0 .054 
0.90 02.16 0.122 0.025 H 0.0 11 1 .10 0225 0.158 0.0527 0.022 
0.90 03.27 0.22 tI 0.0322 
- 0.0 U 4 1.10 03.36 0.262 0 .0620 - 0.0 0 4 
0.90 04.38 0.130 0 .04 30 
- 0.0 1 7 1.10 04.47 0.372 0.0748 - O.C 3 2 
0 .90 05.4 8 0.4 j S 0 .059 4 - U.O 3 7 1.10 05.58 0.48t! 0.0927 
- 0.0 61 
0.90 00.56 0.52" 0.07 81 -0.06'2 1.10 06 .7 0 0.60 () 0.1141 
- 0.093 
0.90 08.65 0.644 0.11 91 
- U.l U 3 1.10 08.91 0 .796 0 .16 6 5 - U.14 4 
1.10 11.08 0 .95" 0 .2282 - 0.1 A 2 
0.95 - 0 1.6 9 - 0.2 3 4 Cl .0370 0.075 120 -0 1.61 - 0.19 tl 0.0560 0.112 
0.95 - 0 1.1 4 - 0.17 H 0.0337 0 .0 t> 4 1.20 - 0 1.0 7 - 0.14 tl 0.0525 0.095 
0.95 - 00.02 - 0.077 0.02 9 4 0.053 1.20 00.03 - 0.046 0.04 87 0.058 
0.95 01.09 0 .027 0.0283 U.O 41 1 20 01.11 0.060 0.0492 0.02 ? 
0.95 02.20 0.13 t! 0.0328 0 .023 1.20 0221 0.16 ? 0.0544 - 0.011 
0 .95 03.32 0 .250 0.0405 0.001 120 03.3 1 0267 0.0634 - 0.0 44 
0.95 04.44 0.36 tl 0 .0551 - O.O? 4 1.20 0 4 .4 1 0.366 0.07 61 - 0 .075 
0 .95 05.55 O.4Y? 0.0743 - 0.058 120 05.51 0.4 71 0 .0919 
- 0.105 
0.95 06.66 0.62 U 0.0 ~ 87 
- 0 .093 120 06.6 1 0.569 0.110 8 - 0.13 4 
120 08.79 0.762 0.1579 - 0.207 
0.98 - 01 .66 - 0.23 tl 0.04 71 U.l112 1 .30 -01.64 - 0.195 0.0558 0.096 
0.9t! -01.1 1 - 0.1 til 0.04 22 0.088 1 .30 -01.10 - 0 .150 0.05 2 4 0.0 BO 
0 .98 00.02 - 0.001 0.0375 0.0 n 6 1.30 - 00.01 - 0.059 0.04 8 1 0.049 
0.9!J 01.14 0.061 0 .0378 0.043 1.30 0 1.07 0.03 j 0.04 7 3 0.017 
0.98 02.26 0.11l () 0.04 .s 5 0.017 1.30 02 .17 0.127 0.0510 - 0.0 16 
0.98 03.36 O.~ 8 6 0.052 - U.O II b 1.30 03.25 0.220 0.0 S 8 0 - 0.0 4 H 
0.98 0 4.4 9 0.405 0.0 6 ~ 9 - 0.0 31 1 .30 0 4.34 0 .,13 0.0 Ii R 4 - 0.0 79 
0.98 05.59 0.519 O .OB 61 - 0.0 5 9 1.30 05.42 0.4 0 4 0.0821 - 0 .10 A 1.30 06.5 2 0.496 0.0991 - 0.1 3 6 0.98 06.69 0 .62 H 0.109 4 - 0.0 8 8 1.30 08.71 0.676 0.14 32 
- 0.187 0.98 08 .87 0.817 0.1640 - 0 .1 37 
1 .00 - 01.65 - 0.2 j 6 0.0508 ').1" 9 1.40 - () 1.6 0 - 0.17 2 0.0552 0.095 
1.00 -01.10 - 0.1 H <J 0.04 69 O.C y 7 1 .40 - 01.06 - 0.12 ~ 0 .051 8 0 .07 !I 
1.00 00 .03 - 0 .062 0 .0424 0.075 1 .40 00 .01 - 0 .04 Il 0.0479 0.050 
1 .00 01.16 0 .062 0.04 34 0.0 5 2 1.40 01.08 0 .03 t! 0.04 7 3 0.01 Q 
1.00 02 .26 0 .177 0 .0489 0.025 1.4 0 02 .17 0.126 0.0508 - U.O 14 
1.00 03.38 0.281l 0.05 Y 2 - 0.0 til 1.40 0324 0213 0.0575 
- 0.0 4 6 
1.00 04.4 9 0 .402 0.0 735 - 0.0 2 7 1 .40 04.32 0299 0.0 6 ~ 8 - U.O 78 
1.00 05.59 0.b2 U 0.0 Y J 2 - U.O 5 8 1.40 05.39 0 .31l 3 0.0792 - 0.1 U 8 
1 .00 06.70 0.629 0.1155 - U.O 8 7 1.40 06 .48 OA7 U 0.0950 - 0.13 Ii 
1.00 08.89 0 .1l2 tJ 0 .17 04 
- U.l 3 H 
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TABLE II. - STA.TIC IDNGITUDINAL AERODYNAMIC DATA FOR THE BASIC MODEL AND 
I 
- ITS VARIOUS CONFIGURATIONS 
-
Conti nued 
(r) Configuration SlTTTW 
M a CL Co Cm M a CL CD Cm 
0.80 - 0 1.71 - 0.24 tl 0.0334 0 .059 1.03 - 0 4 .15 - 0.260 0.07 4 4 0.13 7 
0 .80 - 0 1.16 - 0.19 5 0.0300 0.050 1.03 - 0 3.5 9 - 0.20 0 0.070 1 0.123 
0.80 - 00.07 - 0.103 0.0 ~ 57 0.035 1.03 - 02.5 6 - 0 .13 0 0.0677 0.07 tl 
0.80 00.9 9 - 0.028 0.024 () 0.025 1.03 - 0 1.47 0.030 0.0677 0 .047 
0.80 02.09 0 .061 0 .0257 0 .015 1.03 -00.25 0.150 0 .0706 0.037 
0 .80 03.17 0.149 0.0293 0 .005 1.03 00.87 0.263 O.OH 0 0 0.012 
0.80 04.27 0.244 0 .0357 - 0.0 () 3 1.03 01.99 0.379 0.0934 - 0.0 15 
0.80 05.35 0.335 0.04 66 - 0.011 1.03 03.09 0.483 0.1102 - {J.O 4 1 
0.80 06.45 0.4 2 9 0.0629 - O.O? 6 1.03 0 4 .1·9 0.583 0.1304 - 0.0 6 9 
1.03 0 6 .37 0.771 0 .1814 -0.117 
1.03 08.56 0.937 0.2424 - 0.1 5 5 
0 .85 - 0 1.72 - 0 .25 H 0.03 52 0.0 Ii 3 1.05 - 01.63 - 0.2 4 9 0 .07 6 2 0.137 
0.85 -01.18 - 0 .209 0 .0313 0.055 1.05 - 0 1.(} 8 - 0.19 2 0.0727 0.124 
0.85 - 00.08 - 0.11 4 0.0270 0 .041 1.05 00.04 - 0.0 7 H 0.0681 0.095 
0.85 01.00 - 0.03 4 0.0253 0.031 1.05 0 1.15 0.037 0.0680 0.066 
0.85 02.10 0.057 0.0267 0.020 1.05 02.26 0.147 0.0732 0.041 
0 .85 03.19 0.154 0.030 7 0 .00 Q 1.05 0 3 .37 0.253 0.0813 0.01 4 
0.85 04 .30 0.247 0.038 G 0.003 1.05 04.49 0.369 0.0 y 4 2 - 0.01 2 
0.8 5 05.4 0 0.348 0.0 b 11 - 0 .0 11 1.0~ 05.59 0.4 79 0.1106 - 0.0 4 0 
0.85 06.4 8 0.4 45 0.06 YO - 0.0 31 1.05 06.69 0.58 () 0.1306 - 0.067 
0.85 08.5 9 0.577 0.1089 - 0.0 b 5 1.05 08.87 0.76 () 0 .1803 - 0.11 4 
1.05 11.06 0 .926 0.241!! - 0 .1 5 4 
0.90 - 01.73 - 0.27 3 0.0393 0 .075 1.10 - 01 .64 - 0.257 0 .07 35 0.142 
0 .90 - 0 1.18 - 0.221 0.0353 0.067 1.10 - 01.09 - 0.202 0 .06 9 4 0 .127 
0.90 - 0 0.0 a -0.125 0.030 7 0.052 1.10 00.02 - 0.09 0 0 .06 4 0 0.095 
0.90 01.00 - 0.04 5 0.02 8 4 0.043 1.10 01.12 0.019 0.0633 0 .065 
0.90 02.11 0.053 0.0300 0 .032 1.10 0223 0.134 0.06 7 4 0.033 
0.90 032 1 0.154 0 .0339 0.019 1.10 03.33 0 .245 0 .0759 - 0.001 
0.90 04.32 0.257 0.0 4 30 u.o 06 1.10 0 4 .45 0.351 0.0866 -·0.027 
0.9 0 05.4 1 0.361 0.0583 - 0.0 1 7 1.10 05.55 0.4 5tl 0.10 4 1 - 0.0 5 3 
0 .90 06.4 8 0.4 3 Ii 0.07 50 - 0.0 3 6 1.10 06 .59 0.527 0.1199 - 0.093 
0 .90 08.5 7 0.555 0.1154 - 0.0 7 7 
0.95 - 0 1.7 0 - 0.255 0.0504 0.089 120 - 01.63 - 0.217 0 .0721 U.116 
0.95 - 01.15 - 0.20 3 0.0463 0.081 120 - 0 1.0 7 - 0.157 0.0677 U.10 3 
0 .95 - 00 .03 - 0.09·7 0.0408 0.067 120 00.03 - 0.055 0.0637 0.0" 8 
0.95 01.09 0.107 0.0398 0.053 1.20 01.1 3 0.047 0.06 36 0.035 
0.95 02 .19 0.118 0.0428 0.034 120 0222 0.151 0.0681 0.00 ? 
0 .95 03.31 0.236 0.0521 0 .011 1.20 03.31 0249 0.0761 - 0.0 31 
0.95 04.43 0.348 0.0643 - 0.0 1 3 1.20 04.4·1 0.34 tl O.OA 7 3 - U.O 6 2 
0.95 05.5 1 0.454 0.0809 - 0.0 4 n 1.20 05.50 0.447 0 .1017 - 0 .092 
0.95 06 .61 0 .558 0.1022 - 0.0 6 A 1.20 06.58 0 .545 0.1191 - 0.12 8 
1.20 08.76 0.732 0.1647 - U.18 9 
0 .98 - 0 1.70 - 0.26 3 0.0590 Il.IU 2 1.30 - 0 1.6 3 - 0.20 3 0.0685 0 .108 
0.9!! - 0 1.14 - 0.20 3 0.0545 0.093 1.30 - 0 1.08 - 0.1 5 3 0 .0647 0.090 
0.96 00.00 - 0 .085 0.0508 0.078 1.30 - 0 0 .0 1 - 0.065 0.0604 0 .057 
0.98 0 1 .13 0.033 0.0502 0.058 1 .30 01.07 0.029 0.0600 0 .024 
0.98 02 .25 0.144 0 .0554 0 .038 1.30 02.17 0.123 0 .0627 - 0.0 U 5 
0.96 0 3.35 0253 0.064 4 0 .015 1.30 03.26 0215 0 .0698 - U.O 3 5 
0 .98 0 4.47 0.36 tl 0.0768 - 0.011 1.30 0 4 .35 0.306 0 .0797 - 0.0 Ii 5 
0.98 05 .57 0.4 83 0.0 Y 7 4 - 0.0 4 0 1.30 05.4 3 0 .395 0 .0925 - 0.09" 
0 .98 0 6 .67 0.592 0.1186 - 0.071 1.30 06.52 0.485 0.1087 - 0.12 2 
1.30 08.71 0.65 Ii 0.1498 - U.11> 7 
1.0 0 - 0 1.68 - 0.27 4 0.0674 U.124 1 .40 -01.59 - 0.177 0.0682 U.l U 8 
1.00 - 0 1 .1 2 - 0.21 7 0 .06 3 3 0.117 1 .40 - 0 1.04 - 0.133 0.0648 0.092 
1.00 0 0 .0 1 - 0.08 9 0 .0574 0 .088 1 .4 0 00.03 - 0.04 6 0 .0608 0.060 
1.00 01.14 0 .035 0.0576 0 .06 3 1 .4 0 01.J. 0 0.03 t! 0.0600 0.027 
1.0 0 02 25 0 .1 50 0.0633 0.041 1 .40 02.J.9 0.121i 0.0630 - U.O U 5 
1 .00 03 .3 7 0.260 0 .0731 0 .018 1.40 0326 0.21 " 0.0690 - U.O j 7 
1.0 0 0 4.48 0 .375 0 .0861 - 0.01 1 1.40 04.34 0297 0.07 82 - U.O 6 A 
1.00 05 .5 8 0.4 85 0.1046 - 0 .04 1 1.4 0 05.4 1 0.38 U 0.0900 - 0 .0 9 7 
1.00 06.6 8 0 .594 0 .1 265 - 0 .07 1 1 .40 06.50 0.4 65 0.1052 - 0.12 7 
1.00 08.8 7 0.785 0.1788 - 0 .1 1 9 
__ J 
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TABLE 11.- STATIC WNGITUDINAL AERODYNAMIC DATA FOR THE BASIC MODEL AND 
ITS VARIOUS CONFIGURATIONS 
-
Continued 
(s) Configuration SlTT-H 
M a CL Co Cm M a CL CD Cm 
0 .80 - 0 1.7 1 - 0.16 lJ 0.0 G 52 - lJ.O G 5 1.03 - 0 1.7 5 - 0.11l 9 0.0491 0.004 
0.80 - I) 1 .16 - 0.120 0.0 G G 9 
- lJ.O G 1 1.03 -01.18 
- 0 .13 1 0.04 55 0.00 1 
0.80 - 00.06 - 0.037 0.0" 0 2 - 0.0 1 0 1.03 - 0 0.0 5 - 0.025 0.04 23 
- 0.005 
0 .80 01.04 0.033 0 .0195 0.005 1.03 01.09 0 .086 0 .0440 
- 0.0 11 
0.80 02 .14 0 .112 0 .02 2 4 u.o 1 6 1.03 02.23 0.198 0.04 96 
- 0.01 6 
0 .80 03.24 0.191 0 .02 6 8 0.026 1 .03 03.37 0.299 0.0605 - u .o 18 
0.80 04.34 0.273 0.0338 0.040 1.03 04.49 0.398 0.0734 
- u .o 21 0.80 05.4 4 0.353 0.04 52 0.050 1.03 05.61 0 .497 0.0910 
- 0.0 30 
0.80 06.54 004 39 0.0615 u.O 5 6 1.03 06.74 0 .599 0.1130 
- 0.0 4 1 
0 .80 08.67 0.556 0 .10 2 3 0.051 1.03 06.96 0.780 0 .16 55 
- 0.0 5 5 
0 .80 10.76 0.642 0.1459 0.044 
0.80 12.85 0.711 0 .1867 0.054 
0.80 14.96 0.78 () 0.2366 0 .066 
0.85 - 01.71 - 0.167 0 .0262 - O.O?' 4 1.05 - 0 1.7 5 - 0.178 0.04 87 0.001 
0.85 - () 1.16 - 0.12 4 0.0" 3 7 - (J .O 2 0 1.05 -01.18 - 0.111:1 0.04 5 8 - 0.004 
0.65 - 00.06 - 0.04 () 0.021 0 - 0.0 () 9 1.05 - 00.04 - 0 .014 0.0433 - 0.009 
0.85 01.03 0 .031 0.0203 0.0 () 6 1 .05 01.09 0.089 0 .04 4 7 
- 0.0 13 
0.85 02.15 0.115 0 .0233 0 .016 1.05 0223 0.192 0.0506 - 0.017 
0 .85 03.24 0.20 ? 0.02 84 0.02 R 1.05 03.36 0.295 0.0608 - 0.0 2 2 
0.85 04.35 0.286 0.0367 0.040 1.05 04.5 1 0.398 0 .0742 - 0.0 2 5 
0 .65 0504 5 0.374 0 .04 9 9 0.049 1.05 05.62 00497 0.0918 - 0.0 3 2 
0 .85 06.54 0.457 0.0673 0.048 1.05 06 .75 0 .593 0.1130 - 0.0 3 9 
0.65 o !l.6 7 0.576 0 .1056 0 .053 1.05 08 .96 0.770 OJ. 654 
- 0.0 5 3 
0 .90 - 01.75 - 0.177 0.0274 
- U.O " 7 1J.0 - 0 1.7 7 - 0.19 2 0.0 ~ 05 - 0.0 u 1 
0.90 - 0 1.19 - 0 .1 3 () 0 .0245 
- 0.022 1.10 -0120 - OJ. 4 1 0.04 7 3 0.000 
0.90 - 00.07 - 0 .04 <1 0.021 5 - 0.0 1 0 1.10 - 0 0 .0 7 - 0.04 0 0.04 37 - 0.0 U 7 
0.90 01.04 0 .029 0.0211 0.008 1.10 01.05 0.062 0 .0439 
- 0.0 12 
0.90 02.16 0.11 Il 0.0245 0.0:'.0 1.10 02J.9 0.166 0.04 90 
- 0 .0 1 6 0 .90 0329 0.211 0.030 6 0.031 1.10 03.32 0.265 0.0582 
- 0.0 21 
0.90 04.42 0.31 () 0.040 8 u.O 3 9 1.10 04 .46 0.368 0 .07 0 8 
- U.O 2 5 0.90 05.53 0.4 03 0.0563 0.038 1.10 05.58 004 6 Il 0.0877 - 0.0 3 2 0.90 06 .62 0.471 0.0733 0.0 4 0 1J.0 06.71 0.574 OJ. 089 - 0.0 41 0.90 08.76 0 .579 0.1124 0 .043 1J.0 06.95 0.755 0.15 91 - 0.0 54 
0.95 - 0 1.7 7 - 0.19 Il 0.03 21 - 0.0 13 120 - 01.74 - 0.15 2 0.050 3 
- 0.0 0 7 0.95 - 0 1.20 - 0.147 0.0 2 83 - 0.0 10 120 - 01.18 - OJ. 1 3 0 .04 7 4 
- 0.0 U 8 0.95 - 00.07 - 0.053 0.0254 1.20 - 00.06 - 0.017 0.04 4 0 
- 0 .017 
0 .95 01.06 0.034 0 .024 9 0 .016 120 01.05 0.070 0.04 4 7 
- 0.022 
0.95 02.20 0.144 0.02 9 8 0.018 120 02.18 0.165 0.0494 
- 0.028 
0.95 03.33 0.240 0.0377 0.022 1.20 03.31 0.255 0.0583 - 0.0 3 5 0.95 () 4.47 0.347 0.0500 o.o:a 0 120 0404 4 0.34 Il 0 .07 0 6 - 0.04:a 0.95 05.60 0.04 74 0.0706 0.003 1.20 05.5 5 0.4 39 0.0854 
- 0.0 4 9 0.95 () 6.73 0.581 0.0932 - U.O () Ii 1.20 06.68 0 .53 () 0.1034 - 0 .0 54 
120 08.93 0.70 U 0.1475 - 0.059 
0.98 - 0 1.7 6 - 0 .1 9 3 0.0393 - U.O U 6 1,30 - 0 1.7 4 - 0.16 4 o .r 5 06 0 .006 
0.91l -01.20 - 0.14 0 0.0354 - u.o U 6 1.30 - 01J.9 - 0.12 3 0.04 7 J 0.003 
0.98 - 00 .05 - 0.035 0.03 2 3 - 0.0 U 4 1.30 - 0 0.0 7 - 0.040 0.04 3 4 - 0.0 U 2 
0.98 01.08 0.079 0.0327 - 0.0 () 5 1.30 01.05 0.04 U 0.04 32 - 0.008 1.30 02J.6 0.123 0.04 65 
- 0.0 1. 3 0 .91l 0222 0 .187 0 .0405 - 0.009 1.30 0327 0.207 0.0533 - 0.020 0.98 03 .3 6 0.291 0.0500 - 0.0 1. 0 
0.98 0404 9 0.395 0.06 4 3 - 0 .0 1 5 1.30 04 .39 0.290 0.0631. - 0.0 e 6 
0.91l 05.61 0.504 0.08 31 - 0 .02 5 1.30 05 .49 0.370 0 .0755 - 0.0 3 2 
0.91l 06.73 0 .60 !J 0.1055 - 0.0 3 3 1.30 06.62 004 5 6 0.091 2 - 0.0 3 8 
0.91l 08.95 0.78 U 0.1569 - 0.03 <) 1.30 08.85 0.62 U 0.1326 - U.O 4 7 
1.00 - 0 1.7 6 - 0 .192 0 .04 5 4 - U.O tJ 5 lAO - 01.72 - 0.13 5 0 .0500 - U.O U 2 
1.00 -01.20 - 0.14 ? 0.041 8 - 0.0 () 5 lAO - 01 .17 - 0 .09 9 0.0473 
- 0.004 
1.00 - 00.05 - 0 .03 2 0.0373 - 0.005 lAO - 00.06 - 0.026 0.0436 
- 0.01. 0 
1.00 01.09 0.081 0 .0389 - 0.006 lAO 01.05 0.050 0 .04 3 4 - 0.015 
1.00 02.23 0.11l 1:1 0.04 57 - 0.009 1.40 02.15 OJ. 2 6 0.0464 - u.O 2 0 
1.00 03.36 0 .290 0.0553 - 0.0 1. 4 1.40 03.26 0.202 0 .0525 
- u .o 2 6 
1 .00 04.49 0 .39 B 0.0703 - 0.020 lAO 04.3 7 0.276 0 .0615 - U.O 3 2 
1.00 05.61 0.505 0.08 8 3 - 0.0 30 lAO 05048 0.353 0.0731 
- 0.0 3 7 
1.00 06.73 0.604 0.1103 - U.O 3 q 1.40 06.59 0 .429 0.0870 
- 0 .0 41 
1.00 08 .96 0.79 ~ 0.16 4 2 
- 0.0 55 
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TABLE 11.- STATIC IDNGITUDINAL AERODYNAMIC DATA FOR THE BASIC MODEL AND 
ITS VARIOUS CONFIGURATIONS - Continued 
( t) Configuration SlTTTW-H 
M a CL Co Cm M a CL CD Cm 
0.60 - 0 1.76 - 0.25 3 0.0376 - 0.0 1 Q 1.03 - 0 1.77 - 0.2 1 3 0 .0662 0 .020 
0.60 - 0 1.2 1 - 0.167 O.O? 8 0 - (J.O 1 a 1.03 - 0 1.20 - 0.15 9 0.0646 U.O 1 7 
0.80 - 00 .10 - 0.086 0.024 4 (J.O 03 1.03 - 00.06 - 0.050 0.060 4 0.012 
0.80 00.99 - 0.022 0.0230 0 .019 1.03 01.09 0 .056 0.0608 0.0 U 7 
0.80 02.10 Cl.05 " !l.0247 0.0:5 3 1.03 02.2 3 0.160 0.0658 0.0 as 
0.80 03.21 Cl.13 " 0.0280 0.047 1.03 03.36 0.2 69 0.075 1 0.001 
0 .80 04.33 0 .217 0 .0338 0.062 1.03 0 4.50 0.368 0.0662 - 0.0 a 2 
0.60 05 .4 2 0.296 0.0435 0 .073 1.03 05.6 2 0.4 6 7 0.1040 - 0.0 a B 
0.80 06.53 0.36 " 0 .0586 0 .079 1.03 0 6.74 0.560 0.1235 - 0.0 16. 
1.03 08.96 0.735 0.1723 - O.O? 9 
0.85 - a 1.7 9 - 0.22 3 0.0325 - 0 .0 13 1.05 - 01.76 - 0.20 5 0.0669 0.01 b 
0.65 - a 1 2 3 - 0.176 O.O~ \I a - 0.0 0 7 1.05 - a 1.1 9 - Cl.15 0 0.0651 0.01" 
0.65 -00.11 - 0.09 5 0.0 255 0.0 0 6 1.05 - 00.06 - 0.049 0.0616 0.010 
0.85 00.9 9 - 0.02 9 0.0 2 4 1 0.0 2 4 1.05 01.06 0.05 !l 0.0622 0.006 
0.85 02.11 0.051 0 .0255 0 .0 39 1.05 02.22 0.159 
0.0673 0.0 0 3 
0.65 032 3 0.138 0 .0292 0.053 1.05 03.3 5 0.2 59 0.0758 0.0 a a 
0.65 04.36 0.222 0.0 3 6 3 0.067 1.05 04.4 9 0.36 " 0.0665 - 0.005 
0.85 05 .4 7 0.311 0.0 4 8 4 0 .075 1.05 05.62 0.4 6 5 0.10 4 7 - 0.0 1 a 
0 .85 06.56 0.396 0.0651 0.076 1.05 06 .74 0 .557 0.1232 - 0.0 1 6 1.05 08.96 0 .725 0.1724 - 0.02 7 
090 - 0 1.81 -024U Cl.0364 - 0.0 u:? 1.10 - 01.77 - 0205 0.0663 0.0 14 
090 -Q1 24 - 0.192 0.0324 0.003 1.10 - 0 1.2 a - 0.155 0.0628 0.0 13 
0.90 - 0 0 .11 - 0.11 (J 0.0 292 O.O? 0 1.10 - 0 0 .0 7 - 0.056 0.0 $ 85 0.0 U 7 
0 .90 01.01 - Cl.04 1 0.027 4 0 .0" 0 1.10 01.05 0.046 0 .0585 0.0 0 1 
0.90 02 .13 0.0 45 0.0284 0 .0 5 4 1.10 02.19 0 .146 0 .06 ? 8 - 0.0 () 1 
0.90 03.26 0.13 " 0 .0330 0.068 1.10 03.33 0 .2" 4 0.07 1 4 - 0.0 U 4 
0.90 04.4 0 0.229 0.0416 0.077 1.10 04.4 6 0.34 (J o .oa 31 - 0.0 0 5 
0.90 05.51 0.319 0.0 555 0.076 1.10 05.59 0.4 43 0.0 993 - (J.O 11 
0 .90 06.60 0.3tl 8 0.0 7 1 9 U.O 7 Q 1.10 06 .7 :2 0.5 3 tl 0.11 82 - 0.0 1 8 
1.10 08.94 0.70 ti 0 .1645 - 0.0 2 6 
0.95 - 0 1.7 8 - 0225 0.04 4 9 0.010 120 - 01 .73 - 0.161 0.0645 0.0 a 5 
0.95 - 0 121 - 0.177 0 .041 5 0.0 1" 120 -01.18 - 0 .11 9 0.0614 0.0 03 
0.95 - 0 0 .0 7 - 0.075 0.0 37 4 0.0" 0 1.20 - a 0 .0 5 - 0.03 2- 0.0581 0.000 
0.95 a 1.0 7 0.025 0.0367 0.0 2 Q 120 01.08 0.061 0.0585 - 0.0 (J 6 
0.95 02.20 0.113 0.0394 0.0:l Q 1.20 02.20 0 .153 O.J 628 - 0.011 
0.95 03.34 02:2 3 0 .04 8:5 0.037 120 03.32 O.Z 39 0.0705 - 0.0 1 5 
0.95 0 4.4 7 0.320 0.0599 0.0 4 0 1.20 04.4 4 0.327 0.OB14 - O.O:'! 1 
0.95 05 .59 0.426 0.0777 0.0 :l3 1.20 05.56 0.416 0.0 95 a - O.O? 7 
0.95 06 .71 0.520 O.Oll 7 a U.O j 1 120 06.68 0.50 S 0.111 7 - 11.0:l2 120 08.92 0.b6 H 0.1535 - l .. O J 4 
0.98 -01.60 - 0.232 0.0 55 a 0.0 0 8 1.30 - 0 1.73 - 0.161 0.0624 0 .01 J 
0.98 -01.22 - 0.172 0.04 9 5 0.007 1.30 -01.18 - 0.12 3 0.059:5 0.0 1 1 
0.96 - 00 .0 7 - 0.0 62 0.0452 0 .0 13 1.30 - 00.06 - 0.0" 3 0.0 5 5 6 0.0 U 6 
0.98 0 1.09 0 .047 0 .0 463 0.017 1.30 01.06 0.040 0.0554 0.0 0 1 
0.96 02 .21 0.150 0.0515 0.017 1.30 02.17 0.12 :2 0.05 6 4 - 0.0 U? 
0.96 0 3.35 0.252 0.0 Ii 09 0.0 1 5 1 .30 03.29 0203 0.06 4 7 - 0.0 U 6 
0.96 04.4 9 0.359 0.07 4 4 0 .011 1.30 04.41 0263 0.0736 - u.O 1 0 
0.96 05.60 0.459 0 .0 917 U.O 04 1.30 05.5 1 0.362 0 .0856 - 0.0 1 5 
0.96 06.73 0.56 :? 0.1126 - U.O 03 1.30 06.63 0.4 42 0.1004 - U.O 2 0 
0.96 06.94 0.733 0.1629 - 0.0 11 1.30 06.85 0.5 9 7 0.1387 - u.O":' 1.30 11.08 0.74 (J 0.187? - 0.0:>''' 
1.00 - 0 1.7 9 - 0.236 0.0611 0.016 1.4 a - 0 1.7 a - 0.1 :5 1 0.0623 0.0 0 2 
1.00 - 0 122 - 0.18 3 0.0 57 a 0.0 19 1.40 - 01.16 - 0.C9 4 0.0 595 - 0 .0 (J 1 
1.00 - 0 0.0 7 - 0.0 61 0.0512 0.0 14 1.40 - 00.0 5 - 0.0 21 0.0 559 - 0.0 1/ 6 
1.00 01.09 0.053 0.0529 0.0 1 a 1.40 a 1.0 5 Cl.053 C).O 554 - 0.0 1 (J 
1.00 0222 0.158 0.0566 0.0 1? 1.4 a 02.16 0.1:? 7 0 .0 5 6 4 - U.O 1 " 
1.00 03.36 0 .261 0.0666 0.011 1.40 0327 0202 0.0636 - U.O 17 
1.00 0 4.49 0.361 0.0 81 7 0.0 05 1.4 a a 4.J 8 0-"74 0.07 ? 3 - U.O <! 0 
1.00 05 .61 0.469 0.0 Y 96 - U.O U 6 1.40 05.5 a 0 .34 H 0.0831 - U.O? 3 
1.00 06.73 0.56 B 0.1206 - 0.0 17 1.40 06.60 0.422 0.0 9 Ii 3 - 0.0;1 6 
1.00 06.95 0.7 4 5 0.16 II 5 - U.O ~ 7 
_J 
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TABLE 11.- STATIC IDNG ITUDINAL AERODYNAMIC DATA FOR THE BASIC MODEL AND 
ITS VARIOUS CONFIGURATIONS - Continued 
(u) Configuration S~A 
M a CL Co Cm M a CL CD Cm 
0.80 -01.63 - 0.17 0 0 .0 260 0.047 1.03 -01.65 - 0.234 0.0536 0.108 
0.80 - 0 1.09 - 0.131 0.0235 0.0 ~ 9 1 .03 -01.10 - 0.18 1 0.04 97 0.096 
0.80 - 0 0 .0 3 - 0.051 0.0209 0.021 1.03 00.00 - 0 .076 0.0458 0.070 
0.80 01.02 0.013 0 .01 98 0.009 1.0J 01.11 0 .031 0.0450 0.043 
0 .80 02.10 0.087 0 .021 6 - 0.0 03 1.03 0220 0 .13 tl 0.04 87 0.015 
0.80 03 .16 0.167 0.0251 - 0.0 1 9 1.03 03.30 023. 0.05 4 8 - 0.0 05 
0 .80 0 •. 2. 0 .248 0 .0299 -0.031 1.03 04.4 0 0.32 tl 0.0639 - 0.0 2 6 
0.80 05 .31 0.325 0.0370 - 0.0 3 7 1 .03 05.49 0.4 23 0.0765 - 0.0 4 6 
0.80 06.40 0.409 0.0492 -0.045 1.03 06.58 0.513 0.0925 - 0.06 4 
0 .80 08.57 0.573 O.Otl 4 4 - 0.063 1.03 08.76 0.687 0.1347 -0.101 
.(J.80 10.65 0.69 tl 0.1383 - 0.1 09 1.03 10.95 0.857 0.1914 - 0.13 8 
0.80 12 .75 0 .797 O.lH 84 - 0.130 
0 .80 14.82 0.86 () 0.2362 - 0.1 3 3 
0.85 -01.65 - 0.180 0.0272 0 .049 1.05 -01.63 -0217 0.05 4 7 0.108 
0.85 -01.11 - 0.13 5 0.024 5 0 .040 1.05 -01.09 - 0.16 tl 0.051 4 0.095 
0.85 - () 0.0 4 
- 0.056 0.021 7 0.023 1.05 00.01 - 0.06 9 0.0475 0.069 
0.85 01.03 0.011 0.0208 0.011 1.05 01.10 0 .028 0.0471 0.044 
0.85 02.10 O.Oll tl 0.0222 - 0.0 0 3 1.05 02.20 0.127 0.04 98 0.019 
0.85 03.12 ·0.166 0.0258 - 0.0 1 7 1.05 03.30 0.232 0.0563 - 0.010 
0.85 0 4.26 0.253 0.0308 - 0.0 2 8 1.05 04.4 0 0.322 0.06 4 9 - 0.026 
0.85 05.36 0.340 0.0399 - 0.0 3 8 1.05 05.50 0.41 tl 0.07 7 5 - 0.0 4 3 
0 .85 06.4 4 0.4 2 6 0.0501 - 0.0 4 6 1.05 06.60 0.511 0.0938 - 0.061 
0.85 08.62 0.603 0.091 9 - 0.069 1.05 08.79 0.683 0 .1352 - 0.0 9 4 
0 .85 10.70 0.716 0.1436 - 0.121 1.05 10.98 0.846 0.1901 -0.129 
0.85 12.79 0.815 0.1945 - 0 .1 4 5 
0.85 14.88 0.684 02445 -0.150 
0.90 -01.65 - 0.18 2 0.0290 0.052 1.10 -01.67 - 0235 0.057 6 0.105 
0 .90 - 0 1.12 - 0.13 tl 0 .0260 0 .043 1.10 -01.11 - 0.18 5 0.05 3 0 0.088 
0 .90 - 0 0 .0 3 - 0 .055 0.0231 0.026 1.10 - 00.03 - 0.091 0 .04 90 0.063 
0.90 01.02 0.008 0 .021 9 0 .016 1.10 01.05 0.003 0.0479 0.039 
0.90 02.10 1).087 0.0233 1.10 02.16 0.101 0.0499 0.014 
0.90 03.19 1).172 0.0275 - 0 .0 1 4 1.10 03.26 0.194 0.0557 - 0.006 
0.90 0 4.28 0.261 0 .03 3 3 - 0.0 2 6 1.10 04.35 0.284 0.0644 - 0.0 2 7 
0.90 05.37 0.356 0.0448 - 0 .0 3 9 1.10 05.4 5 0.373 0.0762 - 0.0 39 
0.90 06.4 7 0.454 0.0599 - 0.0 5 5 1.10 06.56 0.469 0.0921 - 0.0 56 
0.90 o tl.68 0.653 0.1050 - 0.0 93 1.10 08.76 0.654 0.1335 - 0.096 
1.10 10.96 0.832 0.1882 - 0.137 
0 .95 - 01.66 - 0.11l 4 0 .0340 0 .053 120 -01.63 - 0212 0.0574 0.107 
0.95 - 0 1.12 - 0.1 4 2 0.0314 0.047 1.20 -01.10 - 0.165 0.0539 0.089 
0.95 - 00.03 - 0 .062 0 .0276 0.033 120 - 00.02 - 0.076 0.04 97 0.056 
0 .95 0 1.03 0.001 0.0264 0.028 120 0 1.06 0.014 0.0491 0.023 
095 02..1 3 0.072 0.0 27 7 0 .022 120 02.13 0.102 0.0516 - 0.0 0 5 
095 0320 0.154 0.0 31 4 0.006 120 0322 0.190 0.0577 - 0.0 3 3 
0.95 04.30 0.250 0.0386 - 0 .012 1.20 04.31 0 .280 0.0666 - 0.0 5 9 
0.95 05 .39 0.35 tl 0.0507 - 0.038 1 20 05 .31 0.365 0.0776 - 0.0 81 
0 .95 06.5 1 0.4 79 0.0704 - 0 .0 6 7 120 06.49 0.457 0.0930 -0.104 
0 .95 08.70 0.669 0.1185 - 0.11 8 1.20 08.68 0.631 0 .1316 - 0.1 4 2 
0.95 10.88 0.tl59 0.1761 -0.153 1.20 10.8 4 0.801 0.1819 -0203 
o.ytl - 0 1.6 4 - 0.19 6 0.04 23 0.077 1.30 -01.66 - 0.20 tl 0.0567 0 .090 
0.98 - 0 1.1 0 - 0 .15 3 0.0393 0.069 1.30 -01.13 - 0.16 tl 0.0 ~ 3 1 0 .075 
0.98 - 00.0 1 - 0.06 4 0 .03 50 0.050 1.30 - 0 0.06 - 0.089 0 .04 88 0.047 
0.9tl 01.06 0.007 0.0335 0.0 4 2 1.30 01.01 - 0.009 0 .0476 0.019 
0.98 02.16 0.102 0.0371 0.026 1.30 02.10 0.074 0.04 96 - 0.008 
0.98 0326 0.200 0 .04 24 0.005 1 .30 03 .17 0 .1 54 0 .05 42 - 0.0 3 3 
0.9tl 04 .36 0 .301 0.0517 - 0 .0 1 5 1.30 0425 0234 0.0620 - 0.0 5 8 
O.Ytl 05.45 0.4 03 0 .065 i - 0.0 3 8 1.30 05.3 4 0 .316 0.0727 - 0.083 
0.98 06.55 0.507 0.01i 31 - 0.0 6 4 1.30 06.4 1 0.398 O.O tl 6 0 - 0 .1 0 7 0.98 o tl.7 4 0 .699 0 .12 \I 3 - 0.109 1.30 08.5 9 0.5 62 0 .1222 - 0..1 51 
0.9tl 10.91 0.672 0.1869 - 0..1 5 1 1.30 10.78 0 .721 0 .1702 -0.188 
0.98 13 .08 1.03 tl 0256 1 - 0.1 8 5 
1.00 -01.66 - 0.220 0.0475 0.091 1.4 0 - 01.63 - 0.183 0.05 56 0 .088 
1.0 0 -0 1.11 - 0.17 2 0.0448 0 .08 1 1.40 - 0 1.1 0 - 0.14 6 0.0526 0.07 4 
1.00 - 00.0 1 - 0.076 0.0398 0.065 1.40 -00.03 - 0.072 0 .0482 0.0 4 6 1.00 01 .09 0.014 0.039 4 0.052 1.40 01.02 0.001 0.0474 0.018 1.00 02.19 0.117 0 .04 24 0 .032 
1.00 03.28 0.210 0 .0481 0.010 1 .40 02.10 0 .07 tl 0.0490 - 0.009 
1.00 04.3 9 0.307 0 .0571 - 0 .0 1 0 1.40 03.17 0 .15 • 0 .0533 - 0.0 3 6 
1.00 05.4 8 0.406 0.0703 - 0 .0 3 3 1.40 0 4 .24 0230 0.0609 - 0.0 6 2 1.4 0 05.31 0.304 0.07 10 - 0.0 8 6 
1.00 06.5 8 0.50 t< 0 .0875 - 0.0 5 9 1.40 06.3 9 0.380 0 .0 8 4 0 
- 0.1 0 9 
1.00 I) 8 .75 0.697 0.132 7 - 0 .1 04 
1.00 10.94 0.873 0.190 7 - 0 .14 5 
1.0 0 13.11 1.03 3 0.2~ 9 4 - 0.178 
NACA RM A56E22 39 
TABLE 11.- STATIC LONGI TUDINAL AERODYNAMIC DATA FOR THE BASIC MODEL AND 
I TS VARIOUS CONFI GURATIONS 
-
Continued 
( v) Configur ati on Sl G 
M a CL Co Cm M a CL CD Cm 
0.80 -01.64 - 0.16 H 0.024 9 0.044 1.03 - 0 1.66 - O.G 3 0 0.0 5 03 0 .0 9 9 
0.80 - 0 1.11 - 0.121:1 0.0 22 7 0.0 3 6 1.03 -01.10 - 0.176 0 .0465 0.087 
0.80 - (J 0.0 4 - 0 .051 0.0198 0.0 19 1'.0 3 00.0 a - 0.06 tl 0.0 4 22 0 .0 6 3 
0.80 a 1.0 3 0 .0 15 0.0 19 a 0.0 0 8 1.03 01.11 0.038 0.0428 0.0 4 a 
0.80 02.0 9 0.089 0.0 2 a 3 - 0.0 06 1.03 02.2 1 0.139 0 .0 461 0.0 16 
0.00 0 3.16 0 .166 0.0 238 - 0.0 2 0 1.03 03.31 0.234 0.0 528 - 0.0 0 6 
0.80 0 4.24 0.2 4 8 0.0 285 - 0.0 31 1.03 04 .41 0.329 0.0618 - 0.0 2 5 
0.80 05.31 0.325 0 .0360 - 0.0 3 9 1.03 05.51 0.4 20 0.0743 - 0 .0 4 6 
0 .80 a 6.4 a 00407 0.0 479 - 0.0 4 6 1.03 a 6.6 a 0.512 0.09 a 1 - 0.0 6 4 
0.80 08.57 0.574 O.Otl 3 9 - b.O 6 7 1·.03 08 .78 0.687 0.13 20 - 0.102 0.80 10.66 0 .70 4 0.1382 - 0.11 5 1.03 10.97 0.856 0.1882 - 0.1 3 8 0 .80 12 .75 0.7!) 7 0.110168 - U.13 1 
0.80 14.84 0.863 0.2355 - 0.13 6 
0 .85 -01.65 - 0.17 <) 0.0 257 0.0 45 1.05 - 0 1.65 - 0.2 17 0.0 5 03 0.101 
0.85 -01.11 - 0.1 3 3 0.0 235 0.0 3 9 1.05 - a 1.0 9 - 0.16 3 0.0 4 76 0 .0 8 8 
0.85 - 00.0 4 - 0.0 5 4 0.0 208 0 .022 1.05 00.0 1 - 0.06" 0.0438 0.0 6 6 
0.85 a 1.0 3 0.013 0.0196 0.0 1 a 1.05 01.11 0.034 0.0 438 0.0 41 
0.85 02.10 0.0" 1 0.0 G 13 - 0.0 U 4 1.05 02.2 1 0.135 0.0 4 63 0 .015 
0.85 0 3.18 0.17 G 0 .0 251 - 0.0 2 0 1.05 03.3 0 0.232 0.0 529 - 0.0 0 q 
0.85 04 .2 7 0.258 0.0 298 - 0.0 3 2 1.05 04.4 1 0 .322 0.0619 - 0.0 2 7 
0.85 05.35 0.34 ? 0.0 3 8 9 - (J .O 4 0 1.05 a 5.5 a 0.417 0 .0742 - 0.045 
0.85 06.4 5 0.429 0.0 523 - 0.0 4 8 1.05 06.61 0.509 0.0 9 a 4 - 0.0 6 3 
0 .85 08.63 0.60 9 0.0920 - 0.0 7 2 1.05 08.81 0.682 0.13 21 - 0 .0 9 7 
1.05 10.98 0.844 0.1 B 61 - 0.131 
0.90 -01.66 - 0.1 f! 2 0.0282 0 .050 1.10 -01.68 - 0.2 37 0.0 549 0.099 
0.90 -01.12 - 0.1 3 H 0 .0 252 0.0 4?, 1.10 -01.14 - 0.185 0.0 510 0.0 81 
0.90 - a 0.0 4 - 0.05 5 0.0221 0.0 2 4 1.10 - 00.0 4 - 0.08 8 0.0 4 57 0.054 
0.90 01 .0 3 0.011 0.0 207 0.0 12 1.10 0 1.06 0.00 8 0.0448 0.0 3 a 
0.90 02.10 0 .092 0.0225 - 0.0 U 3 1 .1 0 02.15 0.1 03 0.0 479 0.0 0 9 
0.90 03.19 0.176 0.0263 - 0.0 1 7 1.10 0 3.26 0.1 96 0.0 536 - 0.0 09 
0.90 04.29 0.266 0 .031'9 - 0 .0 2 9 1.10 04.36 0.285 0 .0625 -0.026 
0.90 05 .38 0.357 0.0 43 a - 0.043 1.10 05.4 8 0.381 0.0746 - 0.0 3 9 
0.90 06.48 OA!> 9 0.0 586 - U.O 6 0 1.10 06.56 0.467 0.0 9 a 1 - 0.0 6 a 
0.90 08.6 7 0.652 0.1029 - O.C 9 (, 1.10 08.76 0.656 0.1317 - 0.0 98 
1.10 10.96 0.833 0.1863 -0.141 
0.95 -01.66 - 0.177 0.0319 0.0 4 8 1.20 - a 1.66 - 0.219 0.0 55 a 0.1 02 
0.95 -01.12 - 0.137 0.0295 0.0 43 1.20 -01.1 2 - 0.1 7 4 0.0 514 0.0 8 5 
0.95 - a 0.0 3 - 0.0 60 0.0 265 0.0 3 4 1.20 - a 0.0 4 - 0.0 84 0.0 468 0.0 5 3 
0 .95 01.0 3 0.004 0 .024 9 0.026 1.20 0 1.04 0.006 0.0458 0 .020() 0.95 02 .12 0.07.5 0.0 257 0.018 1 .20 02.1 2 0.09 tI 0.(1481 - 0.0 0 9 0.95 03.21 0.15 !J 0.0 300 0 .0 04 1.20 03.2 1 0.191 0.0 539 - 0.0 3 7 
0.95 04.31 0.Z55 0.0382 - 0.0 12 1.20 04.3 a 0.2 77 0.0 628 - 0.0 61 
095 () 5.4 0 0.360 0.049 f! - 0.0 J 8 1.20 05.39 0.365 0.0749 - 0.0 8 3 
0.95 06.52 0.481 0.0 6 89 - 0.0 6 8 1.20 06.49 0.4 51 0.0895 -0.10 2 
0.95 08.72 0 .693 0.1180 - 0.12 2 1.20 08.68 0.624 0.1281 - 0.1 41 
0.95 1 0.91 0.8b 4 0 .1761 - U.IS 7 1.20 10.84 0 .795 0.1782 -0.202 
0.95 13.0 8 0.9',1 7 0.2389 - 0.1 7 3 
0.96 - a 1.6 4 - 0.19 3 0.0 4 a 4 0 .0 75 1.30 -0 1.68 - 0.2 1 5 0 .0 54 4 0.0 8 7 
098 -01.10 - 0 .1 46 0.0 3 65 0 .0 6 5 1.30 -0 1.1 5 - 0.17 4 0.050 6 0.0 72 
0.98 - 00.0 1 - 0.0 6 4 0.0 3 39 0.0 5:a 1.30 - () 0 .0 8 - 0.09 6 0.0462 0.0 43 
098 0 1.0 7 0.011 0.0 3 28 0 .0 41 1.30 a 1.0 a - 0.0 16 0 .0 446 0.0 1 5 
0.91:1 02.17 0.107 0 .0 3 55 0.0 2 4 1.30 02.07 0 .065 0 .04 59 - 0.0 1 2 
0.98 0326 0.20 a 0.0 41 4 0.0 04 1.30 03 .15 0.1 4 tl 0.0 5 04 - 0 .0 3 9 
0.9f! 0 4 .37 0.2 '99 0.0 4 9 4 - 0.0 1 6 1.30 04.2 4 0.231 0.0 581 - 0.0 6 5 
0.98 05.4 6 00400 0.0618 - 0.0 3 9 1.30 05.32 0 .311 0.0683 - 0 .0 9 a 
0.98 06.56 0.50 3 0.0 8 a 6 - 0 .0 63 1.30 06.4 0 0.3!} 5 0.0821 -0.1 14 
0.98 08.76 0.699 0.12 6 8 - 0.11:a 1.30 08 .59 0.5 59 0 .11 84 - 0.1 5 6 
0.98 10.93 0 .871 0.1848 -0.152 1.30 10.67 0.667 0.1580 -0.208 
0.96 13 .10 1.035 0.2536 - 0.1 8 S 
1.00 -01.66 - 0.21 4 0 .0 4 6 a 0.0 8 6 1 .4 0 -01.65 - 0.19 1 0.0536 0.0 8 5 
1.00 - 0 1.11 - 0 .1 6 4 0.04 27 0.0 76 1.40 - 01.12 - 0 .15 4 0.0 5 04 0.0 71 
1.00 00.0 a - 0.0 7 4 0.0 3 93 0.066 1.40 - 0 0.0 5 - 0.082 0.0461 0.04 4 
1.00 01.09 0.0 13 0.0 3 7 9 0.051 1.40 a 1.00 - 0.00 8 0.0 4 4 6 0.016 
1.00 02.19 0 .117 0.0407 O.O:a 9 1.4 a 02.09 0.067 0.0 4 57 - 0.0 11 
1.00 03.29 0.20 8 0 .0 4 7 a 0.0 11 1.40 03.15 0.145 0 .0 5 02 - 0.0 4 a 
1.00 04.39 0.305 0.05 52 - 0 .0 11 1.4 a 04.2 2 0.221 0.0 571 - 0.066 
1.00 05.4 9 0.405 0.0 Ii 85 - 0.0 3 4 1.4 a 05.28 0.297 0.0 6 6 9 - 0.092 
1.00 06.59 0 .502 0.08 4 8 - 0.058 1.40 06.36 0.373 0.0 7 9 4 - 0.116 
1.00 08.77 0.692 0.1299 - 0.104 1.40 08.5 2 0.527 0 .11 34 - 0 .1 59 
1.00 10.95 0.869 0.1 H 81 - (L14 5 
--- --- --- --- ---
-- - - - - ~-----
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TABLE 11.- STATIC LONGITUDINAL AERODYNAMIC DATA FOR THE BASIC MODEL AND 
ITS VARIOUS CONFIGURATIONS 
-
Conti nued. 
(w) Confi gur ati on Sl FS 
M a CL CD Cm M a CL CD Cm 
0.80 - 01.62 - 0.17 4 0.0728 U.O 6 4 1.03 - 01.55 -0.213 0 .10 4 9 0.156 
0.80 - 0 1.0 9 - 0.13 3 0 .0709 0 .057 1.03 - 01.01 -0.175 0.1016 0.145 
0.80 - 00.01 - 0.06 U 0.0684 0.045 1.03 00.08 - 0.085 0.0987 O.121l 
0.80 01.04 - 0.00 2 0 .0667 0.036 1.03 01.14 - 0 .010 0 .0977 0.109 
0 .80 02 .09 0.055 0.0660 0 .023 1.03 02.21 0.064 0 .0957 0.078 
0 .80 03.15 0.1 30 0 .0678 0.008 1.03 03.27 0.155 0.1001 0.045 
0 .80 0 4 .23 0.209 0.0724 - 0.0 0 4 1.03 04.36 0.251 0.1070 0.013 
0.80 05 .30 0 .29 () 0 .0787 - U.O 11 1 .03 05.4 5 0.352 0.1193 - 0.0 1 5 
0 .80 06 .39 0.37 " 0.0t! 99 - 0.0 2 0 1.03 06.54 0.444 0.13 4 7 - 0.0 3 7 
0.80 08.54 0.531 0.130 8 - U.O 5 4 1.03 08.74 0 .611l 0 .1762 - 0.070 
0.80 10 .62 0.649 0.1735 - 0 .0 9 6 1.03 10.92 0.779 0.2286 - 0.100 
0 .80 12.70 0.743 0.21,,7 - 0 .11 9 
0 .80 1 4 .80 0.8b 9 0.2629 - 0.12 2 
0.85 - 01.62 - 0 .171l 0.0747 0 .069 1.05 - 0 1.5 2 - 0 .19 2 0.1072 0.162 
0.85 - 0 1.09 - 0.14 U 0.0729 0 .062 1.05 - 00 .99 - 0.16 2 0 .10 4 0 0.155 0.8 5 - 0 0.0 1 - 0.064 0 .0707 0 .050 1.05 00.10 - 0.071 0.10 1 5 U.130 0.85 0 1.05 - 0 .003 0.0691 U.O 3 8 1.d5 01.1 7 0.012 0 .1006 U.1 U 4 0.85 02.09 0.054 0 .06_~ 2 0.025 1.05 02.23 0.081 0.0 ~ 8 6 0.073 0.85 03.16 0.129 0 .0698 0 .010 1.05 03.29 0.169 0 .10 2 8 0 .041 
0 .85 0 4.25 0 .2 1 6 0.07 4 0 - 0 .0 U 2 1.05 04.38 0.264 0.1099 U.O 0 R 
0.85 05.34 0.304 0.0 U 2 6 - 0.011 1.05 05.46 0.354 0.1214 
- U.O 1 9 
0.85 06.4 3 0.392 0.0 Y 6 2 - 0.0 2 1 1.05 06.5 5 0.4 45 0.13 7 4 - U.O 4 0 
0.85 06.61 0.56 j 0.13 20 - 0 .0 4 5 1.05 06.74 0.615 0.1762 - 0.0" 8 
0.65 10 .64 0.66 U 0.1776 - U.1 U 9 1.05 10.93 0.768 0.2299 - 0.090 
0.85 12 .73 0.75 t! 0.2216 - 0.1 3 2 
0.85 14.84 0.646 0.2700 - u.l 4 1 
0 .90 - 0 1.63 - 0.1 8 S 0.07 ~ 5 0.075 1.10 - U 1.0 2 - 0.187 0.1053 U.156 
0.90 - 0 1.0 9 - 0 .14 4 0.0769 0 .067 1.10 00.06 - 0.096 0.101 9 0.1 G 6 
0.90 - 0 0.0 1 - 0 .0 61 0 .07 4 9 0.049 1.10 01.13 - 0.014 0.1000 0.101 
0.90 01.06 - 0.00 3 0.07 26 0.042 1.10 02.21 0.074 0.0 Y 7 9 U.O 6 4 
0.90 02.09 0.050 0 .0715 0.028 1.10 03.26 0.159 0.101 7 0 .040 
0.90 03.16 0 .132 0.0736 0.013 1.10 04.37 0.246 0.1094 0.019 
0.90 04.28 0 .223 0.0791 U.O 02 1.10 05.4 6 0.337 0.121 1 0.000 
0.90 05.3 7 0.311 0.0 H 6 5 - 0.009 1.10 06.57 0.4 29 0.1376 - 0.0 18 
0.90 06.47 0.41 U 0.1027 - U.O 2 5 1.10 08.76 0 .615 0.17 67 - 0.071 
0.90 08.65 0.601 0.14 37 - 0.064 1.10 10.92 0.774 0.22 Y 2 - 0.11 5 
0.95 - 01.63 - 0 .19 3 0.0860 0 .063 1.20 - 01.53 - 0 .20 U 0.111 2 0 .165 
0.95 - 0 1.10 - 0.151 0.08 4 3 0.074 1.20 - 01.00 - 0.16 S 0.1073 0.153 
0.95 - 0 0.0 2 - 0.073 0 .01l16 0.056 1.20 00.09 - 0 .061 0.1032 0.126 
0.95 01.05 - 0.007 0 .0802 0 .044 1.20 01.15 0.001 0.1008 0.096 0.95 02 .10 0 .046 0.0764 0.035 1 .20 02.23 0.07 I) 0.0993 0.0/;7 
0 .95 03.18 0.126 O.OB 07 0.017 1.20 03.29 0 .16 U 0.10 2 1 0.038 0.95 04.29 0.22 4 0.0866 0.000 1 .20 04.38 0.245 0.1089 0.009 
0.95 05.38 0 .321 0 .0 Y 81 - 0.017 1.20 05.45 0 .326 0.11 6 9 - U.O 1 4 
0.95 06 .48 0.422 0.1 1 3 7 - 0.0 3 8 1.20 06.54 0.411 0 .1328 - 0.0 3 6 
0.95 06.65 0.6U 4 0.1542 - 0.0 8 Q 1.20 06.70 0 .586 0.1704 - U.1 03 
0.95 10 .62 0 .771 0 .2066 - 0 .12 3 1.20 10.86 0.751 0.2209 - 0 .158 
0.96 -01 .6 1 - 0.2 0 4 0.09 31 0 .107 1 .30 - 0 1.0 2 - 0 .15 7 0.104 4 0.131 
0.96 - 0 1 .08 - 0.158 0.0892 0.067 1.30 00.06 - 0.077 0.100 2 0.10 R 
0 .96 - 0 0.0 1 - 0 .07 4 0 .0656 0.061 1.30 0 1.14 - 0.00 9 0.0972 0 .06 7 
0 .9 6 0 1.0 4 - 0 .005 0.06 5 4 0.04 1 1.30 02.19 0 .063 0.0951 0.056 
0 .98 02 .10 0.0 4 5 0 .0642 0.036 1.30 03.26 0.140 0.0972 0.030 
0 .96 03.05 0.1 03 0.0662 0.027 1.30 0 4.34 0.211:1 0 .10 32 0.0 U 2 
0 .96 0 4.2 7 0 .202 0 .09 2 4 0 .010 1.30 05.4 0 0 .29 Ii 0.11 30 - 0.024 
0 .98 0 5 .36 0 .3 D 6 0 .1 0 3 2 - U.O 11 1.30 06.4 8 0.373 0.1267 - U.O 4 8 
0.9 8 0 6.4 5 0.39 t! 0 .11 6 8 - 0.032 
0.91l 0 8.65 0 .594 0.1605 - 0.060 
0 .9 6 1 0.83 0.777 0 .2 1 53 - 0.11 5 
1.0 0 - 0 1.5 8 - 0.19 9 0.099 4 U.127 1 .40 - 0 1 .5 3 - 0.16 1 0.1068 U.129 
1.0 0 - 0 1.0 6 - 0 .17 2 0 .0966 U.1 1 6 1 .40 - 0 1.0 1 - 0 .1 3 9 0 .1022 0.123 
1.0 0 0 0.02 - 0.0 87 0.0925 0.09 4 1 .40 00.06 - 0 .068 0.09 8 3 0 .103 
1.0 0 0 1.0 8 - 0 .02 1 0 .09 1 3 U.O 76 1 .40 0 1 .14 - 0 .00 4 0.0966 0.088 
1.00 D 2 .13 0 .032 0.0 B 9 3 0 .055 1 .40 02.19 0 .06 1 0 .093 4 0.068 
1.0 0 0 3.2 0 0 .11 9 0 .09 1 6 O.O? R 1 .40 03 .25 0.134 0 .0 ~ 4 7 0.042 
1.0 0 0 4 .2 9 0 .215 0.09 85 0.005 1 .40 0 4 .3 1 0.2U 7 0.0998 0.013 
1.00 05 .36 0.3 1 Ii 0 .1 0 9 5 - U.O 21 1 .40 05.37 0.279 0.1091 - U.O 1 3 
1.00 0 6.4 8 0 .420 0.126 1 - 0.0 4 6 1 .40 06 .4 4 0.351 0 .1218 - U.O 3 7 
1.0 0 0 8 .69 0 .607 0 .16 7 1 - 0 .0 64 1 .40 08.58 0.499 0 .1" 5 8 - U.O 8 4 
1.00 1 0.88 0 .782 0 .222 1 - 0 .111 
~F 
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TABLE II.- STATIC IDNGITUDINAL AERODYNAMIC DATA FOR THE BASIC MODEL AND 
ITS VARIOUS CONFI GURATIONS - Continued 
(x) Configuration SlFU 
M a CL Co Cm M a CL Co Cm 
0.80 -01.48 - 0.061 0.0628 0.078 1.03 - 01.4 0 - 0.0 45 0.0926 0.110 
0.80 - 00 .9 4 - 0.024 0.0618 0.072 1.03 - 00.84 0.000 0.091 7 0.1 U 2 
0.80 00.12 0.050 0.0602 0.057 1.03 00 .25 0.096 0.0912 0.080 
0.80 01.18 0.120 0.0617 0.047 1.03 01.34 0.187 0.0931 0.055 
0.80 02.25 0.199 0.06 4 5 0.030 1.03 02.42 0276 0.0992 0.031 
0.80 03.33 0275 0.0" 9 1 0.020 1.03 03.51 0.376 0.1081 - 0.0 0 1 
0.80 04.4 0 0.350 0 .0163 0.010 1.03 04.61 0.4 6 tI 0.1224 - U.O 2 0 
0.80 05.4 9 0.4 29 0.0877 0.003 1.03 05.70 0 .559 0.1399 - 0.038 
0.80 06.57 0.51 U 0.1028 - 0.004 1.03 06.81 0.641J 0.1606 - 0.0 5 3 
0.80 08 .69 0.665 0.1517 - 0.0 4 2 1.03 08.98 O.All 02095 - 0.0 8 8 
0 .60 10.61 0.794 0.2039 -U.073 
0.80 12.69 0.88 () 0.2563 - 0.0 8 9 
0.85 - 01.4 7 - 0.05 5 0.0650 0.081 1.05 -01.38 - 0 .039 0.0947 0.116 
0.85 - 00.9 4 - 0.016 0.0638 0.072 1.05 - 00.83 0.009 0.0938 0.106 
0.85 00.14 0.066 0 .0608 0.055 1.05 00.27 0.10 <I 0.0934 0.083 
0.8 5 01.19 0.1 39 0.06 4 0 0 .042 1.05 01.36 0.191 0.0971 0.066 
0.85 0226 0.215 0.0671 0.027 1.05 02.44 0276 0.10 2 5 0.043 
0 .85 03.34 0 .292 0.0717 0.018 1.05 03.53 0.366 0.1113 0.018 
0.85 04.4 2 0.372 0 .0<106 O.OU 8 1.05 04.62 0.4 5 5 0.1233 - 0.008 
0.85 05.4 9 0.459 0.09 3 5 - 0.0 U 2 1.05 05.71 0.547 0.1398 - 0.0 :3 2 
0.85 06.58 0.542 0.1096 - 0.010 1.05 06.80 0 .635 0.1600 - 0.053 
0.85 08.75 0.715 0.15 <14 - 0.0 3 3 1.05 08.99 0.800 02088 - 0.092 
0.85 10 .81 0.826 0.2121 - 0.0 8 4 
0.90 -01.45 - 0.050 0.0683 0.089 1.10 -01.42 - U.O 5 8 0.0956 0.109 
0.90 - 00.9 2 - 0.00 IJ 0.0673 0 .078 1.1 0 - 00.88 - 0.015 0.0948 0.102 
0 .90 00.16 0.076 0.0660 0.058 1.10 0023 0.080 0.0953 0 .086 
0.90 01.22 0.152 0.0678 0.043 1.10 01.32 0.173 0.098<1 0.063 
0.90 0229 0.231 0.0713 0.028 1.10 02.4 3 0264 0.1047 0.0 <I 3 
0.90 03.38 0.333 0.0775 0.017 1.10 03.50 0.334 0.1075 0.0 17 
0 .90 04.4 7 0.4 03 0.0878 0.005 1.10 04.60 0.443 0.1248 - 0.0 0 2 
0.90 05.55 0.4 9 5 0.1021 - 0.007 1.10 05.67 0.532 0.1399 - 0.0 2 9 
0.90 06.65 0.597 0.12 2 2 - 0.0 2 5 1.10 06.76 0.623 0.1587 - 0 .0 55 
0 .90 08.84 0.78'" 0.1736 - U.O 61 1.10 08.91 0.789 02035 - 0.109 
1.10 11.05 0.93 " 02602 - 0.159 
0.95 -01.43 - 0 .04 1 0.0755 0 .092 120 - 0 1.4 7 - 0.068 0.0987 0.081 
0.95 - 00 .90 0.000 0.0742 0.083 120 - 00.93 - 0.021 0.0973 0 .068 
0.95 00.18 0 .085 0.0724 0.062 120 00.16 0.071 0.0966 0 .0 <11 
0.95 0125 0.16 tI 0.074<1 0.049 120 01.25 0 .1 63 0.0996 0.0 17 
0.95 02.33 0.250 0 .07 88 0.034 120 02.35 0 .255 0.1059 - 0.008 
0.95 03.4 2 0.342 0.0864 0 .020 120 03.45 0.342 0.1142 - 0.0 2 8 
0.95 04 .52 0.4 4 3 0.0993 0.001 120 04.5 4 0.4 29 0.1243 - 0.0 54 
0 .95 05 .61 0.552 0 .1179 - 0 .0 2 4 1.20 05.62 0.516 0.1374 - 0.0 82 
0.95 06.70 0.659 0.14 0 1 - U.O 5 1 
0.95 08.86 0.847 0.1929 - 0".097 
0.95 11.04 1.016 0.2571 - 0.1 2 7 
0.98 - 0 1.4 2 - 0.044 0.0818 0 .105 1.30 -01.55 - 0 .084 0 .0970 0.053 
0.9IJ - 00.8 A 0.003 0.0792 0.091 1.30 - 0 1.0 1 - 0.044 0.0951 0.040 
0 .98 00.20 0.092 0.0789 0.070 1.30 00.08 0 .04 U 0.0939 0.0 14 
0 .98 01.20 0.182 0.08 21 0.051 1.30 01.15 0.123 0.0959 - 0.0 1 0 
0.9t1 02.36 0.274 O.Otl 7 7 0.031 1 .30 0225 0209 0.1008 - 0.0 3 4 
0.98 03.4 6 0.372 0.0968 0.013 
0.98 0 4 .5 6 0.474 0.1117 - 0.007 
0.98 05.64 0.570 0.1297 - U.O 2 7 
0 .98 06.74 0.66 <I 0.1507 - 0 .0 4 6 
0.9t1 08.91 0.841 0.2012 - 0.0 8 7 
0.9IJ 11.05 0.99 IJ 0.2627 -0.125 
1.00 - () 1.4 0 - 0.045 0.0857 U.112 1.40 -01.55 - 0.08 2 0.0977 0.045 
1.00 - 0 0.85 0.000 0 .0845 0.103 1 .40 - 01.03 - 0.046 0.0960 
0.033 
1.00 00.24 0.094 0.0837 0.077 1.40 00.04 0.029 0.0948 
0.0 U 7 
1.00 01.33 0.191 O.OA 65 0 .051 1.40 0 1.11 0.106 0.0 96 1 - 0.0 19 
1.00 02.4 2 0.2<13 0.0928 0.030 1 .40 02 .18 0.1 8 5 0.1000 - 0.0 4 5 
1.00 03.51 0.380 0 .1023 U.O 0 7 1.40 03.27 0265 0.1070 - 0.0 6 9 
1.00 04.62 0.475 0.1162 - 0.0 11 1.40 04 .3 6 0.344 0 .1171 - 0.091 
1.00 05 .71 0.571 0.13 4 6 - 0.030 
1.00 06 .8 1 0.664 0 .1557 - U.O 4 8 
1.00 09.00 0.835 0.207 3 - 0.088 
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TABLE 11.- STATIC LONGITUDINAL AERODYNAMIC DATA FOR THE BASIC MODEL AND 
ITS VARIOUS CONFIGURATIONS - Continued 
(y) Configuration SlFS-R 
M a CL Co Cm M a CL CD Cm 
0.80 -01.68 -0.1 32 0.0712 - (J.O 2 0 1.03 - 0 1 .17 - 0.11 3 0 .011 7 4 - (J.O U 4 
0.80 - 0 1.1. 4 - 0.09 tl 0.0693 - (J.O 1 4 1.0 3 - 0 0.0 4 - 0.032 0.0959 0.005 
0.80 - 0 0 .0 5 - 0.03 tl 0.0679 - 0.002 1.03 0 1.05 0.026 0.0963 0.020 
0.80 01.03 0 .007 0.0668 0.015 1.0 3 02.16 0.082 0.09 4 8 0 .035 
0.80 02 .0 9 0.049 0.0662 U.O 3 4 1.03 03.27 0.152 0 .0976 0.041 
0.80 03.18 0 .11 3 0.0677 0 .0 45 1.0 3 0 4 .38 0.240 0.1046 0.0 >7 
0.80 0 4 28 0.185 0 .0 71 0 0 .05 4 1.03 05.4 9 0.325 0.1145 0.034 
0.80 05.39 0259 0 .07 6 4 0 .066 1.03 06.60 0.4 1 5 0 .1295 0.027 
0.80 06 .4 8 0.333 0.086 4 0 .07 6 1.03 08.83 0 .5 82 0.1682 0 .014 
0.80 08.63 0.471 0.1261 0 .068 1.03 11.02 0.733 02191 0.008 
0.8 0 10.74 0.583 0.1648 0.051 
0.8 0 12.84 0.671 02052 0.048 
0.8 0 1 4 .95 0.746 0 .2 4 7 4 0.055 
0.85 - 0 1.7 0 - 0 .13 5 0.0730 - O.O? 2 1.05 - 01.16 - 0.100 0.011 9 0 - 0.004 
0 .85 - 0 1.16 - 0.10 4 0.07 1 5 - 0.0 1 6 1.05 - 00.03 - 0.021 0.097 7 0.003 
0.85 - 0 0.0 6 - 0.03 tl 0 .070 1 - 0 .0 U 3 1.05 01.07 0.047 0.0 \I 7 9 0.012 
0.85 0 1.03 0 .00 7 0.0692 0 .017 1.05 02.16 0.09 tl 0.011 6 8 U.O 2 5 
0.85 02.10 0.048 0.0681 0.035 1.05 03 .27 0.170 0.1001 0.028 
0.85 0320 0.113 0.06 9 4 0.047 1.0 5 0 4.39 0 .250 0.106:0 O.O.} 0 
0.85 0 4 .3 1 0.190 0.07 31 0 .058 1.05 05.5 1 0.335 0.1 1 61 0.0 <1 7 
0.85 05.4 2 0.268 0.0735 0 .069 1.0 5 06.6 1 0.420 0.1304 u.o <1 3 
0.85 06.52 0.347 0 .0 \I 21 0 .077 1.0 5 08.82 0.583 0.1701 u.o 11 
0 .85 08.73 0.508 0.1263 0.086 1.05 11.03 0.73 U 02202 n.o 0 5 
0.90 - 0 1.71 - 0.13 \I 0.0765 - 0.024 1.10 - 0 1.73 - 0.14 2 0.1036 - U.O 13 
0.90 - 01.17 - 0.1U6 0.074 8 - 0.018 1.10 - 01.19 - 0.1 2 6 0.1004 - 0.0 0 3 
0.9 0 - 0 0 .0 6 - 0 .03 tl 0 .0733 - 0.0 U 3 1.10 - 00.07 - 0 .047 0 .0979 0.000 
090 0 1.02 0.00 7 0 .0727 0.01 7 1.10 01.04 0.024 0.0 \I 7 5 0.008 
090 02 .11 0.048 0.0710 0.038 1.10 02.15 0 .089 0.0952 0.014 
090 03.2 1 0 .1 14 0.0729 0.050 1.10 03.26 0.168 0 .0985 0.017 
0.90 0 4 .33 0.196 0.07 80 0.061 1.1 0 04 .36 0.2 44 0.1056 0 .017 
0.90 05.44 0.281 O.OB 6 8 0.070 1.10 05.4 8 0.329 0.1176 0.01('; 
0.90 06.56 0.367 0 .011 9 7 (J.O 75 1.10 06.60 0 .417 0.1331 0 .012 
0.90 08.79 0.54 tl 0 .13 86 0.070 1.10 o !:l.8 3 0.587 0.1738 0.002 
1.10 11.04 0.727 02212 - (J.O 0 1 
0.95 - 0 1.7 3 - 0.13 9 0.0820 - U.O 2 9 120 - 01.17 - 0.09 \I 0.1019 - U.O 0 7 
0.95 - 01.1 8 - 0.108 0.0805 - 0 .02 1 1.20 - 0 0.0 6 - 0.028 0.0993 - 0.0 0 7 
0.95 - 00 .06 - 0.036 0.0791 - 0.005 1.20 01.04 0 .041 0.011 81 - 0.0 (J 5 
0.95 01.03 0 .009 0 .07 9 1 u.o 14 1.20 02 .14 0 .1 02 0.0969 - 0.0 0 1 
095 02 .11 0.047 0.0773 0.038 1.20 03.25 0.174 0.0993 - 0.002 
0.95 03.22 0.115 0 .0 793 0.050 12 0 04.36 0 .25 U 0.1055 - U.O 05 
0.95 0 4 .35 0203 0.0852 0.058 1 20 00.46 0.325 0.1154 - (J.O U '/ 
095 05.47 0 .294 0.011 50 0.063 120 o 6.S 8 0.400 0.1281 - 0.007 
095 06.58 0.384 0.1090 0 .061 120 08.80 0.55 U 0.1629 - U.O 1 4 
0.95 08.79 0.5 50 0.1471 0.048 120 11.0 2 0.695 0.2097 - 0 .0 1 5 
0.98 - 0 1.7 3 -0 .143 O.OH 7 7 - 0.026 1.30 - 0 1.17 - 0.109 0 .011 91 0.006 
0.98 -01.19 - 0.11 4 0 .0876 - 0 .018 1.30 - 00 .06 - 0 .040 0 .0957 0.005 
0.98 - 00 .07 - 0.043 0.0855 - 0.005 1.30 01.04 0.022 0 .0942 0.008 
0.98 01.03 0.007 0 .0861 0 .0 17 1.30 02.1 3 0.07 tl 0.011 2 2 0.011 
0.98 02.11 0.044 0.0835 0.0 4 0 1.30 03.23 0.146 0 .0 \I 4 0 0.007 
0.98 0323 0.115 O .OB 4 3 0.055 1.3 0 0 4 .33 0.214 0.0995 0 .002 
0.98 0 4.3 4 0.189 0.011 0 1 0.060 1.3 0 05.42 0.283 0.10 9 1 - U.O 0 1 
0.98 05 .4 6 0.282 0.1005 0.057 1.30 06.53 0 .355 0 .120 7 -ll.O U 6 
0.98 06.5 6 0 .36 9 0.1 1 41 0 .053 1.30 08.75 0.502 0.1551 - U.O 1 7 
0.98 08.7 9 0.551 0.1531 0 .037 
1.00 -01.19 - 0 .11 6 0.0929 - 0.0 1 3 1.40 - 01.69 - 0.11 2 0.1013 0.001 
1.00 - 00.06 - 0.045 0.091 3 ll.O 02 1.40 -01.15 
- 0 .093 0.0966 0.005 
1.00 0 1.04 0.004 0 .090 8 U.O 2 4 1.40 - 00.05 - 0.03 1 0.0937 0.003 
1.00 02.12 0.035 0 .0879 0.050 1.4 0 01.05 0 .027 g.o 926 0.0 U 5 
1.00 0 3 22 0.106 0.0901 0.05 7 1.40 02.13 0 .081 .0903 0.0 U 7 
1.00 04.35 0.196 0.0961 0.056 1.4 0 03.23 0.146 0 .09 1 8 0.003 
1.00 05.46 0.291 0.1068 0 .048 1.40 04 .32 0211 0.0964 
- 0 .0 II 2 
1.00 06.57 0.383 0 .120 1 0.041 1 .40 05.4 3 0 .27 4 0.1052 - 1).0 0 5 
1.00 08 .8 1 0.566 0 .1597 0.027 1.40 06.52 0.342 0.1 ! 6 8 - 0.008 
1.00 11.02 0 .735 02124 0.017 
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TABLE 11.- STATIC LONGITUDINAL AERODYNAMIC DATA FOR THE BASIC MODEL AND 
ITS VARIOUS CONFIGURATIONS 
-
Concluded 
( z) Configuration Sl.FU-H 
M a CL Co Cm M a CL CD Cm 
0.80 -01.55 - 0.011 0.0607 - 0 .0 2 5 1.03 -01.57 0.022 0.08 <i 6 - 0.0 5 8 
0.80 - 0 1.0 1 0.024 0.0603 - 0.0 1 9 1.03 - 0 1.0 1 0.063 0.0866 - 0 .0 5 1 
0.80 00.08 0.085 0.05 9 3 - 0.0 1 0 1.03 00.11 0.143 0 .0871 - 0.0 4 6 
0.80 0 1.1 5 0.144 0 .0616 0.002 1.03 01.23 0.2 2 5 0.091 2 - 0.0 4 3 
0.80 02.24 0.206 0.06 4 6 0.01 4 1.03 02.34 0.305 0.0978 - 0.041 
0.80 03.34 0.270 0.0691 0 .027 1.03 03.45 0.366 0.1061 - 0.0 4 0 
0.60 04.4 4 0.336 0.07 .. 9 0.042 1.0 3 0 4 .57 0.47 5 0.1169 - 0 .0 4 4 
0.80 05.53 0.407 0.06 55 0.055 1.03 05.68 0.5 59 0.1351 - 0.0 47 
0.80 06.63 0.4 81 0.0996 0.065 1.0 3 06.79 0.642 0.1539 - 0.0 4 9 
0.60 06.77 0.624 0.1467 0.049 1.03 08.99 0.793 02020 - 0.0 5 6 
0.80 10.91 0.746 0.1968 0.036 
0.85 - 0 1.55 -0.005 0.0630 - 0.0 2 9 1.05 - 01.56 0.029 0.067 :a - 0.0 5 8 
0 .85 - 0 1.0 1 0.02 tl 0.061 8 - 0.0 23 1.05 - 0 1.00 0.073 0.0678 - 0.0 5 4 
0.65 00 .09 0.097 0.061 4 - 0.014 1.05 00.1 3 0.157 0 .0690 - 0.0 51 
0.65 01.17 0.160 0 .0636 - 0 .002 1.05 0124 0.235 0.0931 - 0.0 .. 9 
0.65 02.27 0.224 0 .0674 0.010 1.05 02.34 0.310 0.0997 - 0 .0 46 
0.65 03.37 0.290 0.0719 0.02" 1.05 03.46 0.390 0.1062 - 0.0"" 
0.85 04.46 0 .361 0 .0795 0 .039 1.05 04.57 0.466 0.1201 - 0.0" 4 
0 .6 5 05.56 0.437 0.091 6 0 .050 1.05 05.68 0.5 55 0.1356 - 0.0 5 0 
0.85 06.69 0.514 0.1071 0 .059 1.05 06.78 0.636 0.1547 - 0.0 5 5 
0.65 06.69 0.679 0.1512 0.063 1.05 06.96 0.767 0 .2014 - 0.0 63 
0.90 - 01.5 5 0.006 0.0650 - 0 .0 3 3 1.10 -01.61 0.012 0.0662 - 0.0 7:a 
0.90 - 0 1.00 0.041 0.0643 - 0 .026 1.10 - 0 1.0 5 0 .052 O.OB 60 - 0 .0 6 8 
0.90 00.10 0.106 0.0636 - 0.0 1 6 1.10 00.09 0.137 0.0900 - 0.060 
0.90 01.20 0.175 0.0672 - 0.006 1.10 01.20 0.216 0.09 4 1 - 0.0 5 6 
0.90 02.30 0 .243 0.0714 0.005 1.10 Q 2.3 2 0 .301 0.1009 - 0.0 5) 
0.90 03.41 0.313 0.0774 0 .019 1.10 03.4 4 0.361 0.1101 - 0.0 5 0 
0 .9 0 04.53 0.393 0.0671 0.031 1.10 04.56 0.4 61 0.1223 - 0.0 50 
0.90 05.65 0.477 0.1005 0.039 1.10 05.67 0 .543 0.137"1. - 0 .0 5:a 
0.90 06.77 0.575 0.1211 0.037 1.10 06.76 0.624 0.1558 - 0.0 54 
0.90 06.98 0.74 tl 0.1696 0.030 1.10 06.96 0.769 0.1994 - 0.061 
0.95 -01.55 0.013 0.0664 - 0 .0 41 1.20 -01.64 - 0.00 7 0.0910 - 0.0 73 
0.95 - 0 1.0 0 0.050 0.0664 - 0.036 1.20 - 0 1.09 0.036 0.0900 - 0.075 
0.95 00.11 0.120 0.0666 - 0.0 2 5 1.20 00.03 0.117 0.0 91 3 - 0 .0 77 
0.95 01.22 0.196 0.0719 - 0.01 6 1.20 01.15 0.198 0.0955 - 0.078 
0.95 02.32 0.266 0.0766 - 0.006 1.20 02.2 7 0.263 0.1024 - 0.0 61 
0.95 03.45 0.351 0 .0844 0.003 1.20 03.36 0.356 0.1106 - 0.06:a 
0.95 04.5 7 0.444 0.0966 0.005 1.20 04.50 0.4 40 0.1211 - 0.0 63 
0.95 05.69 0.549 0.1151 - 0.004 120 05.61 0.517 0.1340 - 0.0 6 2 
0.95 06.61 0.652 0.1369 - 0.016 1.20 06.73 0.5 94 0.1507 - 0.0 6 1 
0.95 09.01 0.82 .. 0.1909 - 0 .026 1.20 08.9 6 0.747 0.1933 -0.079 
0.96 - 01.56 0 .023 0.0737 - 0.0 5 2 1.30 - 01.66 - 0.0" 5 0.0903 - 0 .0 50 
0.96 - 01.01 0 .059 0.07 31 - 0.047 1.30 -01.12 -0.007 0.0666 - 0.052 
0.96 00.11 0.13 .. 0.07" 2 - 0.0 3 7 1.30 - 0 0 .0 1 0.069 0.0662 - 0.0 5 7 
0.96 01.23 0.21 tl 0 .0777 - 0.0 3 3 1.30 01.10 0.145 0.0909 - 0.0 6 3 
0.96 02 .34 0.296 0.0635 - 0.027 1.30 02.21 0.222 0 .0962 - 0.067 
0.98 03.4 7 0.389 0 .0930 - 0.027 1.30 03.32 0.299 0.1050 - 0.07 1 
0.98 04.60 004 88 0.1077 - 0.0 30 1.30 0 4 .44 0.374 0.1155 - 0.073 
0.98 05.72 0.578 0.1253 - 0 .0 3 3 
0.96 06 .82 0.666 0.1462 - 0.0 3 6 
0.98 09.04 0.629 0.1970 - 0.0 4 3 
1.00 - 0 1.56 0.027 0.0799 - 0 .0 56 lAO - 01.67 - 0.046 0.091 4 - 0.04 6 
1.00 - 01.01 0 .065 0.0797 . 0.053 1.40 - 01.12 - 0.012 0.069 4 - 0.0 5 0 
1.00 00.11 0.146 0.0791 - 0.0 4 6 lAO - 0 0.0 2 0.056 0.0685 - 0.0 5 5 
1.00 0 1 23 0230 0.0634 - 0.04 6 lAO 01.06 0.12 .. 0.0907 - 0.060 
1.00 02.33 0.311 0.0911 - 0.0 4 3 lAO 02.19 0.194 0.09 4 6 - 0.06 5 
1.00 03046 0.396 0.0997 - 0.0 3 9 lAO 0 3 .26 0.2 6 6 0.102 1 - 0.0 7 0 
1.00 04.58 00469 0.11 3 3 - 0.0 4 0 1.40 0 4.39 0.337 0.111 7 - 0.07 5 
1.00 05 .69 0.576 0.1296 - 0.0 41 
1.00 06.60 0.656 0 .1509 - 0.0 " 3 
1.00 0 9 .01 0.619 0.2002 - 0.0 50 
I~ 
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TABLE 111.- STATIC LATERAL-DIRECTIONAL AERODYNAMIC DATA FOR THE BASIC 
MODEL WITH AND WITHOUT THE EMPENNAGE 
M 









































































o <l.6 6 
0<l.66 









o <l.6 6 
02.66 
o <l.6 6 
o <l.66 














02 .6 6 















o <l.7 B 
o <l.7 B 
02.7 B 
o <l.7 7 
o <l.7 7 
o <l.7 7 
0<l.76 
02.76 
o <l.7 5 
o <l .76 
o <l.7B 
o <l.7 6 
o <l.7 B 
o <l.7 B 
0<l.76 
o 2 .7 B 
02.7 B 
o 2 .7B 
o <l.78 
02.76 
o <l .7 B 
o <l.76 
02.7 B 
o 'C..7 7 
o <l.7 7 
o <l.7 7 
02.76 
- 05.00 

















- 0 4 .99 
- 03 .99 


































- 04.9 " 
- 0 3.9 5 
































































































































































0.0 7 4 4 





























- 0 .0 1 4 
- 0.01 6 
- 0.0 2 0 
- 0.026 
- 0.04 a 
- 0.047 
- 0.062 
- 0 .007 








0 .01 8 






- 0 .023 
- 0.04 4 
- 0.010 





































































































- 0.05 3 
- 0.072 
- 0.092 
- 0.11 1 
- 0.129 






0 .01 0 
0.01':1 
.0 00 
- 0.0 1 0 
- 0.01 9 
- 0.037 




- 0.11 6 

















- 0.13 4 
- 0.157 












- 0.0 4 4 
- 0.068 
- 0.092 
- 0.11 4 
- 0.1 3 9 
- 0 .1 60 






























0.0 1 ;) 2 
0.0210 
0.0283 
0.0 j 6 3 














0.0 2 8 2 
0.0574 
0.047 G 
0.0 5 7 4 
0.067" 
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o <l.7 6 
o <l.7 5 
o <l.7 5 
o <l.7 6 
o 'G.7 6 
o <l.7 6 
o 'G .7 6 
o <l.7 6 
o ~.7 6 
o 'G.7 6 
0'G.76 
o ~.7 6 
o 'G .7 6 
o 'G.7 6 
o <l.7 5 
o 'G.7 5 
o 'G .7 5 

























































- 0 3.97 
- 02.98 
- 01.98 


























































































0.0 5 0 1 
0.0 4 98 

















OJ) 4 7 8 





Cl.O 4 8 1 
0.0484 























0.0 6 92 
- 0.0 18 
- 0.0 1 7 
- 0 .014 












- 0 .0 19 
- 0 .021 
- 0 .024 
- 0.031 









- 0.0 3 1 
- 0.031 
- 0.031 
- 0 .0 31 
- 0.028 
- 0 .0 2 8 
- 0.027 
-0.029 
- 0 .0 34 
- 0.035 
- 0 .037 













- 0.0 31 
- 0.031 

























- 0.0 0 0 7 
- 0.0018 


























-0.0 2 13 


















.!. 0.17 9 
0 .1 09 
0 .087 
0.064 




























- 0.0 B 1 










- 0.003 3 









0.06 5 5 
0,0743 







































46 NACA RM A56E22 
TABLE 111.- STATIC LATERAL-DIRECTIONAL AERODYNAMIC DATA FOR THE BASIC 












0 .8 0 
0.8 0 









0 9 0 
O.YO 
0.:10 
0 ." 0 
O .~O 
0 .9 0 
0 9 0 
0 .9 0 












































0 7 .01 
0 7 .0 l 
o 7 .0 1l. 
0 7 .0 l 
0 7 .011. 
07 .0 11. 
07.02 
0 7.0 !I. 
0 7 .011. 
0 7.0 a. 
0 7 .0 a. 
0 7 .0 1 
0 7 .0 1 
0 7.0 0 




0 7 .12 
0 7.1 2 
0 7 .1/l 
0 7 .13 
0 7 .13 
0 7.1 2 
0 7.1 e 
0 7.1 e 
0 7 .1 e 
0 7 .12 
0 7.1 e 
07.12 
0 7.1 1 
07 .1 1 
0 7.11 
07.1 0 
0 7.1 U 
07 .09 
0 7.2 4 
0 7 2 4 
0 7 2 5 
0 7 2 5 
0 7 25 
0 7 25 
0 7 2 5 
0 7 2 5 
0 7 .2 5 
0 7 25 
0 7.24 
07 .2 4 
07.2 4 
(J 7 .23 
0 7.23 
0 7.22 
0 7.2 1 
0 7.2 0 
0 7.22 
0 7 2 3 
0 7.2 3 
U 7 .23 
0 7 .23 
0 7.23 
0 7 2 3 
o 7 .~! 3 
0 7 .2 3 
D 7 .23 
11 7 .2 i3 
I) 7 .23 
0 "/ .2 3 
0 7 .22 
0"/.22 
(J "/ .2 1 
0 "/ .20 
() "/ .2 0 
- 05.00 
- 0 4 .00 
- 03 .00 
- 02.00 
- 0 1.5 0 
- 01.00 
- 00.51 
- 0 0.01 






0 4 .9 7 
05.9 7 
0698 
0 7 .98 
- 0 498 
- 03 99 
- 0 2 99 
- 02 .00 
- 01.4 !! 
- 01.0 0 
- 0 0.51 
- 00.0 1 
00 .4 8 
0 0 .9 7 
01.48 
0 1 9 7 
029"/ 
0 3.9 7 
0 4 96 
0596 
06.97 
0 7 .9 7 
- 04.9 ·5 
- 0 3.9 6 
- 0297 
- 02 .00 
- 01.49 
- 01.0 0 
- 0 0 .5 1 
- 0 0 .0 1 
0 0 .4 8 
00 .9 7 
0 1.4 7 
0 1.9 7 
02.9 5 
0 3 .94 




- 04 .92 
- 03 .9 4 
- 02 .95 
- 0 1 .9 7 
- 0 1.4 8 
- 0 0.99 
- 0 0.5 1 
- 00 .0 1 
0 0 .4 7 
00 .9 7 
01.45 
0 1 9 4 





0 7 .88 
(b) Sl f or a · 7° 








0.4 '7 0 
0.467 
0 .466 





0 .4 73 
0 .47 4 
0.5 41 




0 .5 30 








0.5 3 5 
0.537 
0.536 




0 .58 6 
0 .58 3 
0.582 
0 .5 81 
0.5 82 
0.579 
0 .58 1 
0.58 1 




0 .5 80 
0 .58 7 
0.590 
0 .5 47 
0.5 4 7 
0 .5 46 
0 .5 4 6 
0.5 45 
0.5 4 6 
0 .5 4 4 
0.544 
0 .5 4 (; 
0 .5 4 4 
0.5 40 














O.O !> 9 2 







0.0 7 0 b 
0 .0 761 
0 .0 III 3 
0 .0 0 3 2 





0 .0 74 3 
0 .0 73 9 




u .O 763 
0 .079 3 
0 .0 8 2 0 
0 .086 2 
0 .0 9 02 
0.0 95 6 
0.1 0 38 
0.1 0 28 
0 .1 0 21 
0 .102 !> 
0.10 <l 7 
0.1031 
0 .1 0 3 2 
0 .10 4 0 
0 .10 5 3 
0 .1 065 
0.10 7 9 
0.108 7 
0.1136 
0 .118 1 
0.1 13 8 
0.129 7 
0.13 7 4 
0.1 450 
0.1 1 :1 8 
0.1103 
O.l O 7 4 
U.10 5 3 
0.10 4 3 




0.1 0 34 
0 .10 37 
0.104 5 
0.1065 
0 .10\1 3 
0.112 a 
D.117 ~ 
O. l2 1. .; 
0 .1 " 7 4 
- 0 .067 
- 0 .0 b 1 
- 0.058 
- O.O!> 4 
- 0.05 1 
- 0 .0!>0 
- O.O!>O 
- 0 .04 9 
- 0 .049 
- 0.05 1 
- 0 .0 52 
- 0 .05 3 
-0 .057 
- 0 .0 6 1 
- 0 .0 6 7 
- 0.0 76 
- 0 .08 7 
- 0 .0 \I 4 
- 0.09 9 
- 0.0 9 0 
- 0 .0 8 2 
- 0 .075 
- 0 .0 75 
- 0 .072 
- 0.0 71 
- 0 .0 72 
- 0 .0 70 
- 0 .0 7 2 
- 0 .0 7 5 
- 0.0 76 
- 0.082 
- 0 .09 1 
- 0.098 
-0 .107 
- 0 .11 .l 
- 0.1 :< 5 
- 0.104 
- 0.0 9 5 
- 0.08 7 
- 0.078 
- 0.0 7 6 
- 0 .0 74 
- 0.0 7 2 
- 0 .07 1 
- 0.0 7 2 
- 0 .073 
- 0 .0 7 6 
- 0 .0 7 ~ 
- 0 .0 cJ 5 
- 0.0 93 
- 0 .1 0 2 
- 0 .109 
- 0 .12 6 
- 0 .141 
- 0.08 4 
- 0 .08 1 
- 0.0 7 6 
- 0.0 7 3 
- 0 .0 7 2 
- 0.07? 
- 0 .0 7 0 
- 0 .0 7 ( J 
- o.c (; 9 
- o.c 6 7 
- 0 .06 8 
- 0.0 7 0 
- 0 .0 7 6 
- 0 .0 79 
- 0 .0 fi 4 
- 0.0 B 8 
- 0 .09 5 
- 0 .1 0 2 
0 .0 1 32 
0.0 1 05 
0 .0079 
0.00 50 
0 .004 1 
0 .00 28 
0 .00 11 
- 0.000 1 
- 0.0020 
- 0 .0028 
- 0 .00 4 3 
-0.005 6 
- 0.0 08 4 
-0.0 109 
- 0.0 13 0 
- 0.015 9 
- 0.0 17 0 
- 0.0 1 86 
0.0 1 5 5 
0 .0129 
0 .01 02 
0 .0 07 4 




- 0 .00 18 
- 0.0035 
- U.00 50 
- U .0 06 5 
- U.00 9 3 
- U .0 1 22 
- U .0 14 5 
- 0 .0 17 3 
- 0.0 1 85 
- 0.0197 
0 .0 14 7 
0 .0 1 ? 2 
0.00 98 
0 .0 0'; 7 




- 0 .0 0 08 
- 0.0019 
- 0 .0033 
- 0.00 4 7 
- 0.0081 
- 0 .0 11 0 
- 0 .0132 
- 0.0154 
- U.0175 
- 0.0 1 83 
0.0156 
0.0 128 
0.0 1 01 
0 .0072 
0 .005 3 
0.00 4 0 
0.0024 
0.0 0 07 
- 0 .00 07 
- 0 .0025 
- 0.00 4 1 
- 0.0058 
- 0 .0 () A 7 
- 0 .0 1 13 
- 0 .0 13 !> 
- 0 .0 1 !> 8 
- 0 .01 82 
- ().01 97 
0.100 





0.0 1 3 
0.002 
- 0.007 
- 0.0 16 
- 0 .024 
- 0 .033 
- 0 .05 1 
- 0.0 7 2 
- 0 .0 91 
- 0 .1 11 
- 0 .12 9 
- 0.14 4 








- 0 .00 8 
- 0.0 1 7 
- 0 .026 
- 0 .0 3 5 
- 0 .0 5 4 
- 0 .0 7 6 
- 0 .09 8 
- 0.118 




0.0 7 3 
0.0 4 8 
0 .038 
0 .027 
0 .0 1 6 
0.0 04 
- 0.006 
- 0.01 7 
- 0 .02 Y 
- 0 .0 4 0 
- 0 .0 64 
- 0 .088 
- 0.11 3 
- 0 .138 
- 0.16 1 
- 0 .18 2 
0.12 7 
0 .10 1 
0.0 77 
0 .052 
0 .0 4 0 
0.028 
0 .015 
0.0 0 3 
- 0.0 09 
- 0.022 
- 0.0 3· 3 
- 0 .0 4 6 
- 0.068 
- 0 .09 4 
- 0.1 1: 7 
-0 .14· 1 
- 0.16 3 
- 0 .184 
- 0 .0.l42 
- 0 .027 U 
- 0 .0 20 8 
- 0.0140 
- 0 .0101 
- 0.0070 
- 0.0030 
o.ao 1 4 
o.ou!:> 5 
0 .0087 
0 .0 11 7 
0.0 1 48 
0.02 14 
0.02 86 
0 .03 5 2 
0.0421 
0.0474 
0 .050 B 
- 0.0393 
- 0.03 1 5 
- o.c ,lj 6 
- 0 .0 15 !! 
- 0 .0122 
- 0.0083 
- 0.0 0.35 




0.0 1 75 
0 .02 4 5 
0.0.l 2 4 
0 .040 0 
0 .04 71 
0.0522 
0 .05 7 2 
- 0 .050 Y 
- 0.0.l Y 4 
- 0 .0.l 00 
- 0 .0 191 
- 0 .014 5 
-0.0093 
-0.0040 




0.02 1 4 
0.03 1 9 




0 .0 8 1 () 
- 0.0:'67 
- 0.0 4 56 
- 0.0.l50 
- 0.0 2 37 
- 0.0180 
- 0 .0 11 5 
- 0.005 0 
0 .0 01 0 
0 .00 77 
0.0 1.4 3 
0 .0200 
0 .0263 
0 .0.l 7 1 
0 .0479 
o.c 5 8 U 
0 .0680 
0.0 767 
0 .085 0 
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1 .4 0 
1.4 0 
a 
0 7 .21 
0 7 .2 ;? 
0 7.2 2 
07.22 
() 7 .22 
0 7 .22 
0 7 .22 
0 7 .2 2 
0 7 .2,2 
0 7 .22 
0 7 .22 
0 7 .2 2 
0 7 .22 
0 7 .2 1 
0 7 .2 1 
f) 7 .20 
0 7 .20 
0 7 .19 
0 7 .1 6 
() 7 .16 
0 7 .16 
0 7 .16 
0 7.16 
() 7 .16 
() 7 .16 
U 7 .1/\ 
0 7 .16 
0 7.15 
f) 7 .15 
0 7 .15 
U 7 .1" 
(J 7 .15 
07.15 
07.15 
,) 7 .15 
0 7 .14 
0 7 .06 
0 7.05 
U 7.05 
0 7 .05 
0 7 .0 5 
lJ 7.0 5 
0 7.05 
() 7 .0" 
0 7 .05 
0 7 .05 
07.0 (j 
I) 7 .05 
0 7.05 
0 7 .05 
\) 7 .05 




- 0 3.95 
- 02.96 
- 01.9 9 
- 0 1 .4 9 
- 0 1.00 
- 00.5 1 







04 .9 1 
05.9 a 
01>.89 
0 7 .88 
- 0 4.96 
- 0 3.9 7 















0 7 .90 
- 04.96 
- 03 .9 7 
- 02.98 
- 0 2.0 0 
- 01.49 
- 00.99 
- 00 .51 








05 .9 4 
06 .94 
0 7.93 
















0 .5 1 5 
0 .511 
0.5 1 0 
0.4 73 
0.4 7 2 
0.4 7 1 
0 .4 7 0 
0.469 
0.4 6 9 





















0.4 3 R 
0.437 
O .~ 35 





0 .4:>' 3 
0 .110 ? 
0.1069 
0 .104 3 
0.102 7 
0 .10 17 
0.1 014 
0.10 1 2 
0 .1009 
Cl .I 0 06 
0.10 1 :>. 
0.10 14 
0 .1020 
0 .1 0 3 7 
0 .10 6 0 
0 .1094 
U.11 3 5 
O.llB :>. 
0 .1 ? 3 9 
0.10 1 3 
O.C 9 B 2 
0 .095 7 





U.09 2 6 
U.O 929 
0.0931 
0 .093 7 
0.0952 
0 .09 7 7 
0.1006 
0 .1 047 
0.10 9 7 
0.11 5 4 
0.0969 
0.0940 




0.0 B 8 7 
0.08 B 6 
0.0886 
0.0 R 86 
0.0 B 9 1 
0.0694 
0.0908 





- 0 .109 
- 0 .10 6 
- 0.105 
- 0 .103 
- 0 .1 0 3 
- 0.10 3 
- 0.1 0 2 
- 0 .1 0 2 
- 0 .10 3 
- 0 .10 4 
- 0 .10 3 
- 0.10 5 
- 0.10 7 
- 0 .1 09 
- 0.11 0 
- 0.111 
- 0.113 
- 0 .116 
- 0 .1:>' 3 
- 0.122 
- 0.121 
- 0.1 19 
- 0.1 1 8 
- 0.11 8 
- 0.1 1 8 
- 0 .118 
- 0 .11 8 
- 0.118 
- 0.118 
- 0 .119 
- 0 .120 
- 0 .121 
- 0.122 




- 0.1 1 6 
- 0 .1 17 
- 0 .1 1 9 





- 0 .120 
- 0.120 
-0.119 
- 0 .117 
- 0.115 
- 0.11 3 
- 0 .112 
-0.110 
- 0.110 
0.0 12 5 
0.010 2 
0.00 A2 
0.0 a 5 3 
0 .0041 
0 .0 0 3 3 
0 .00 19 
0.00 0 6 
- 0.0005 
- 0.00 17 
- 0.002? 
- 0 .004 1 
- 0.006 4 
- D.on A6 
- 0.010 4 
- O.012 ? 
- 0 .01 4 3 
- 0 .0 1 5 7 
0.0 1 29 





0.00 1 6 
0.0003 
- 0.0006 
- 0.00 1 9 
-0.0029 
- 0.0040 
- 0 .0065 
- 0.0092 
- 0 .0 1 1 7 
- 0.0 14 0 
- 0.0 1 6 1 
- O.O lA O 
0 .0 14 3 
0.0 116 
0.0 0 6 E. 
0.0 a 5 9 
0 .0 045 
U.0034 
0.0 0 21 
0.0 007 
- 0.0007 
- 0 .0 02 a 
- 0.0032 
-0.00 4 6 
-0.00 7 4 
- 0.0100 
-0.0130 
- 0 .0155 
-0.01 7 5 
- 0.0195 
0.1:>' a 
0 .0 9 4 
0 .0 7 1 
0 .0 46 
0 .0 37 
0 .0 25 
0 .0 14 
0 .0 0 3 
- 0 .0 a 8 
- 0 .0 1 9 
- 0.0 3 a 
- 0 .0 4 1 
- 0.065 
- 0 .0 6 6 
- 0.11 2 
- 0 .1 3 /\ 
- 0 .15 9 
- 0.1 6 1 
0.1 0 9 
0 .0 86 
0 .0 63 
0.0 42 
0.0 32 
0 .0 22 
0 .0 12 
0.0 0 3 
- 0 .0 0 B 
- 0.0 1 6 
- 0.0 2 8 
- 0.0 36 
- 0.0 5 9 
- 0.0 6 2 
- 0.10 4 
- 0.1 26 
- 0.1 4 9 
- 0.1 71 
0 .1 0 6 
0.0 8 3 
0 .0 6 2 
0 .0 41 
0 .0 31 
0 .0 21 
0 .0 1 1 
0 .0 0 1 
- 0.008 
- 0.0 1 tl 
- 0.02 tl 
- 0.0 3 9 
- 0 .0 5 9 
- 0.0 8 1 
- 0 .103 
- 0.123 
- 0.1 4 5 
- 0.166 
- 0.05 0 3 
-0 .0 397 
-0.0 29 8 




0.0 01 6 
0.0 066 
0.0 117 
0 .0 1 ? 2 
0 .022 4 
0 .0 3 2 8 
0 .0 4 29 
0 .0528 
0 .0 6 33 
0.0 7 2 6 
0 .0 813 
- 0.04 3 2 
- 0.0 3 39 
- 0.0 2 4 5 
-0.0 15 7 
- 0 .0 11 2 
-0.0072 
- 0.0029 
0 .0 0 12 
0.0054 
0 .0 097 
0.0 142 
0.0184 






-0.0 4 1 6 
- 0.0 3 3 a 
- 0.0 2 4 4 
- 0 .01 56 
- 0.0 111 
- 0 .00 70 
-0.00 3 2 
0.0 a 1 a 
0 .0 0 47 
0.0 069 
0.0 132 
0.0 17 9 
0 .02 67 
0.0357 
0.0 4 4 7 
0.052 7 
0 .060 7 
0.06 7 0 
- - - --~-- --- ---
l 
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- 0.1 37 
- 0.1 4 6 













































- 0.1 32 
- 0.13:.l 
-0.1 34 
















- 0.0 0 it. 3 
-0.0024 
- 0.0 041 












































































- 0.1 0 9 
- 0.1 2 8 
















- 0.11 0 
- 0.128 










- 0.01 5 
- 0.025 
- 0 .035 
- 0.056 
- 0.0 7ll 
- 0.1 0 2 
- 0 .126 
- 0 .14 9 
- 0.170 
0.121 













- 0.11 5 
- 0 .139 


















































0 .0 j 06 
0 .0405 
0 .050 \I 
0 .062 U 


















Q.O 8 <I 3 
0 .0893 
F NACA RM A56E22 
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0.2 0 1 3 
0.2073 


















- 0..2 06 
-0200 
- 0..2 00 
- 0..2 00 
- 0.2 01 
- 0..2 00 
- 0..2 01 
- 0.2 01 
- 0.2 00 
-0.200 
-0.197 
- 0.2 00 
-0.198 
-0.196 
- 0.2 00 
- 0.2 00 
- 0.2 0 1 





- 0.1 8 5 
-0.186 
-0.187 




























































































- 0.0 1 9 
- 0.031 
- 0.0" 0 
- 0.062 
- 0.083 
- 0.1 0 6 
- 0.1 2 'i 
- 0.1 51 
- 0.1 7 2 











- 0.03 5 
- 0.057 
- 0.079 
- 0.1 01 
- 0.1 2 3 
- 0.1 45 
- 0.169 









- 0.01 5 
- 0.025 
- 0.034 




- 0.1 42 







- 0.00 44 
















































---- -_. -- --~------
L 
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o "G .7 0 
0"G.70 




o "G.7 1 
o "G .76 
o "G.7B 
o "G .76 
o "G .7 9 
o "G.7 9 
o "G.7 9 
o "G.7 9 
o "G .7 B 
o "G.7 9 
o "G.7 9 
o "G .7 9 
o "G.7 9 
o "G.7 9 
o "G.7 9 
0"d.79 




o "G .7 9 
02.79 
02.79 
o "G.7 9 
0"G.79 
o "d.7 9 
o "d.7 9 
02.80 
o "G .6 0 
o "G.7 9 
o "G .7 9 




o "G.7 6 
{3 
- 05.12 
- 0 4 .09 
- 03.07 
- 02.04 
- 01.5 4 









0 5 .1 1 
06.12 
0 7 .15 
06.18 
- 05.13 
- 0 4 .11 
- 03.08 
- 02.05 
- 01.5 4 
- 01.0 3 
- 00 .51 
































































































































































0 .03 B 2 
0.0362 
0.03 B 2 
0.03 B 0 
0.0379 
0.0377 
0.03 B 0 
0 .036 6 
0 .0386 
0.0 4 06 
0.0413 
0.043 3 





























































































































- 0.00 40 
-0.0030 
-0.0022 


















- () .0026 
-0 .0016 







0.0 () 5 3 
0.0066 
0.0078 














- 0.01 2 

















- 0.01 3 
- 0.01 7 
- 0.022 
- 0.027 













- 0.0 0 8 
- 0.01 2 
- 0.01 6 
- 0.022 
- 0.028 













- 0.01 4 
- 0 .01 9 
- 0.025 
- 0.030 






























































0 .00 1 3 
-0.0009 
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o G.7 6 
o G.7 6 
o G.7 6 














o 'G.7 4 
02.74 






o 'G.7 4 
o 'G.7 4 
o 'G.7 4 
o 'G .7 5 
02.74 
02.74 
o 'G.7 4 
o 'G.7 0 
o 'G.71 
0'G.70 
o 'G .7 1 
02.71 
0'G.71 
o 'G.7 1 
0'G .71 
0'G.71 
o 'G.7 1 
0'G.71 





o 'G.7 0 
o 'G.7 0 




































































































































































- 0.0 11 
- 0 .010 
- 0.0 0 9 








- 0 .010 
-0.011 
-0.012 
- 0.0 1 4 
- 0 .015 
- 0.016 




- 0 .006 
- 0.006 
- 0 .006 




















- 0.0 05 
- 0.005 
- 0 .005 













- 0.0 a 0 7 
-0.0000 
0.0008 
0.0 0 15 
0.0 0 2 4 
0.0 0 3 9 
0.0058 
0.0 073 
0 .008 9 
O.o.:t 05 









0.0 0 02 
















0.0 0 02 
0.0 0 02 
0.0010 
0.0 a 15 
0.0 a 2 2 
0.0035 
0.0 a 4 9 
0.0 a 61 
0 .0 a 75 
0.0086 
0.0104 





0.0 a 5 




- 0.0 a 5 
- 0.007 
- 0.0 1 2 
- 0.01 6 
- 0.0 2 2 
- 0.0 2 8 
- 0.034 
- 0.0 4 1 
0.024 
0.0 1 B 
0.0 13 
0.006 




- 0.0 01 
- 0.0 04 
- 0.006 
- 0.0 a 8 
- 0.0 1 2 
- 0.01 7 
- 0.0 2 2 
- 0.0 2 8 
- 0.034 
- 0.04 1 
0.023 







- 0.0 a 2 
- 0.0 04 
- 0.0 a 6 
- 0.0 a 8 
- 0.012 
- 0.0 1 6 
- 0.022 
- 0.0 2 8 
- 0.034 
















































- 0.00 77 
-0.0120 
-0.0163 
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1 .1. 0 
1.10 













U Of .011 
0 7.04 
0 7 .06 
0 7.0 6 
0 7 .0 6 
0 7.06 
07.06 
0 7 .06 
0 7.0 5 
0 7 .0 6 
0 7 .0 5 
0 7.05 
0 7 .0 5 
07 .04 
07 .0 4 
0 7.0 4 
0 7 .0 3 
0 7 .0 4 
0 7.1.8 
0 7.1. 11 
0 7 .2 0 
0 7 .19 
07.19 
0 7.1 9 
0 7 .19 
0 7 .1.9 
0 7.19 
0 7 .19 
07.19 
0 7 .19 
0 7 .19 
0 7.1 8 
07 .1 8 
0 7 .16 
0 7 .18 
0 7 .17 
0 7 .29 
0 7 .29 
0 7 .29 
0 7 .30 
0 7 .30 
0 7 .30 
0 7 .30 
0 7 .211 
0 7 .211 
0 7 .211 
0 7 .29 
0 7 .30 
0 7 .29 
0 7 .29 
0 7 .29 
0 7 .29 
0 7 .28 
0 7 .28 
07 .27 
0 7 .27 
0 7 .27 
0 7 .2 7 
0 7 .26 
0 7 .2 6 
0 7 .26 
0 7 .26 
0 7.28 
0 7 .21:1 
0 7 .21:1 
0 7 .28 
0 7 .2 8 
0 7 .27 
0 7 .27 
0 7 .27 
07.26 
U 7 .26 
- 0 5.1 2 
- 0 4.1 0 
- 0 3 .0 7 
- 02 .05 
- 0 1.54 
- 0 1.03 
-00.53 
- 00.0 1 
00.5 0 
0 1.0 0 
01.52 
02.03 




0 7 .1 5 
0 8 .1 7 
- 0 5.1 4 
- 0 4.1 2 
- 0 3.0 8 
- 02.06 
- 0 1.55 
- 0 1.04 
- 00.5 3 
- 0 0.01 
0 0 .5 0 
0 1.0 0 
0 1 .52 
02 .0 3 






- 05.1 6 
- 0 4.13 
- 03.09 
- 02.07 
- 0 1 .55 






0 2 .0 4 
0 3.07 
0 4 .10 
0 5 .13 
0 6.1 6 
0 7 .20 
08.2<l 
- 05.1. 7 
- 0 4.1 3 
- 0 3.1. 0 
- 02 .0 7 
- 0 1.5 5 
- 0 1 .0 4 
- 0 0 .53 
- 00.0 1 
00.5 0 
0 1.0 1 
0 1.5 3 
02.0 4 
0 3 .08 
0 4 .1 1 
0 5 .14 
0 6 .1 8 
0 7 22 
0 8.2 4 
(e) S~-HVD for a · 7° 
0.41 3 




0 .41 5 
0 .41 5 
0.413 





0 .41 2 
0.41 3 
0.4 1 0 
0.410 
0 .4 1 1 












0.4 7 5 
0.473 

















0.5 5 1 
0.55 1 
0.5 4 8 
0.5 4 8 
0.5 4 5 
0.510 
0 .5 1 1 
0 .51 3 
0.5 11 
0.5 1 5 
0.5 1 5 
0 .51 4 
0.514 










0.05 4 0 
0.053 3 
0.0532 
0 .0 5 3 1 
0 .0 52 6 
0.0 52 5 





0 .0 525 
0.0532 
0 .053 4 
0.054 4 
0.055 7 
0.05 7 6 
0.059 7 
0.0688 
0.06 8 9 
0 .0691 
0.0 678 
0 .06 7 2 
0.0 6 7 1 
0 .0 6 7 3 
















































































































































































- 0.0 0 0 8 
- 0 .0004 
0.0001 
0 .0004 























- 0.0 03 
- 0.007 
- 0.0 1 1 
- 0.014 


































- 0.01 3 












































































0 .0 171 
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TABLE 111.- STATIC LATERAL-DIRECTIONAL AERODYNAMIC DATA FOR THE BASIC 
MODEL WITH AND WITHOUT THE EMPENNAGE - Continued 
(e) Sl-HVD for a· 70 - Concluded 























































































U 7 .19 
07.19 
07.10 





U 7.1 U 
07.10 









- 04.1 5 
- 0 3.11 
- 02.08 
- 01.56 































- 05.1 8 
- 04.14 
- 03.1 0 
- 02.08 
-01.55 
- a 1.04 
- 00.53 






































































0.0 B 8 8 
0.0889 
0.0 B 9 3 
0.0 B 93 
0.0 B 9 B 
0.0 905 
0.0914 
0 .0 924 
0.093 B 
0.0 7 87 
0.0 B 03 
0.0 7 8 2 
0.0781 
0.0 7 84 
0.0 '( 83 
0.0 7 8 ? 
0.0 7 91 




0.0 tj 0 6 
0.0 B 1 tj 
0.0 b 3 1 
0.0 B 5 5 







0.0 7 5 4 
0.0 7 55 




0.0 7 6 B 
0.0 7 88 
0.0 B 1 7 
0.0 tl 3 7 
0.0 B 6 3 
- 0.019 
- 0.0 1 7 
- 0.0 1 7 
- 0.017 
-0.017 
- 0.0 16 
- 0.016 
- 0.0 16 




- 0.0 1 7 
- 0.018 
- 0.020 
- 0.0 22 
- 0.0 23 
- 0.0 2 4 
- 0.011 
- 0.0 10 
- 0.0 a 9 
-0.008 
- 0 .0 a 8 
- 0.0 a 8 
- 0.007 
- 0.0 a 7 
- 0.007 
- 0.0 0 7 
- 0.0 06 
- 0.0 a 8 
- 0.0 a 8 
- 0.0 1 0 
- 0.0 11 
- 0.0 13 
- 0.015 
- 0.0 1 6 
- 0.0 16 
- 0.014 
- 0.0 1 3 
- 0.0 1 2 
- 0.012 
- 0.0 12 
- 0.0 12 
- 0.0 12 
- 0.012 
- 0.0 12 
- 0.0 12 
- 0.012 
- 0.014 
- 0.0 15 
- 0.0 16 
- 0.0 1 7 





- 0.0 a 0 9 
-0.0003 




0.0 a 2 8 
0.0 a 41 












0.0 a 05 
0.0 a 10 
0.0013 
0.0 a 2 a 
0 .0 a 21 
0.0 a 3 1 
0.0 04 a 
0.0051 
0.0059 






- 0.00 a 1 
0.0 0 0 4 




0.0 a 18 
0.0 0 21 
0.0032 
0.0048 
0.0 0 5 9 
0.0 07 a 





0.0 a 7 
0.0 a 6 
0.0 a 4 
0.0 a 2 
0.0 0 0 
- 0.002 
- 0.005 
- 0.0 a 7 
- 0.0 1 1 
- 0.0 1 6 
- 0.0 2 1 
- 0.0 2 7 





0.0 0 9 
0.0 06 
0.005 
0.0 0 3 
0.0 02 
0.000 
- 0.0 a <1 
- 0.0 a 3 
- 0.006 
- 0.01 1 
- 0.0 16 
- 0.0 21 
- 0.027 
- 0.0 33 
0.0 2 3 
0.017 
0.0 13 
0.0 a 9 
0.0 a b 
0.0 0 6 
0.0 0 '4 
0.0 0 2 
0.0 0 1 
- 0.0 0 1 
- 0.0 0 3 
- 0.0 0 4 
- 0.0 1 2 
- 0.023 
- 0.0 2 9 






















0.0 a 95 
0.0 072 
0.0 049 
0.00 2 9 
0.000 7 
-0.0015 
- 0.00 35 
-0.0058 
- 0 .0 a 8 2 
- 0.0127 
-0.0174 
- 0.022 a 
- 0.0 2 6 8 
- 0.0 31 B 
-0.0367 










- 0.00 60 
-0.008 3 
-0.0174 
- 0.0 267 
-0.OJ16 
- 0.0 J 7 3 
53 
_J 
54 NACA RM A56E22 
TABLE III.- STATI C LATERAL-DIRECTIONAL AERODYNAMIC DATA FOR THE BASIC 
I 
MODEL WITH AND WITHOUT THE EMPENNAGE 
-
Continued 
( f ) Sl-HVD fo r a. ~ 11° 
I 
M a f3 CL Co Cm C1 Cc Cn 
0.80 1 L32 - 05.13 0.648 0.1422 0 .053 0.0039 0.019 0.0203 
0 .80 11.33 - 0 4 .10 0.652 0.1424 0.056 0.0033 0 .01 5 0.0157 
0.80 1 L34 - 03.07 0.656 0.1426 0.0 55 0.0028 0.011 0 .01 14 
I 
0.80 11.34 - 02.05 0 .656 0.1428 0.056 0.0018 0.010 0.0077 
0.80 1 L34 - 01 .5 4 0.657 0.1427 0.057 0.0014 0.009 0 .0056 
0.80 1 L34 
- OL03 0.G57 0.1425 0 .057 0 .0012 0.009 0.0037 
0.80 11.3 4 - 00 .52 0.656 0.1422 0 .057 0.0007 0.008 0.0019 
0.80 1 L34 - 00.01 0.657 0 .142 2 0.057 0.0002 0.007 -0.0000 
0.80 11.33 00.50 0.656 0.1421 0 .057 - 0 .000 1 0.007 - 0.0021 
I 
0.80 11.34 01.01 0.657 0.1426 0 .056 - 0.0004 0.007 - 0 ,0039 
0 .80 1 L34 OL52 0.656 0.1424 0.056 - 0.0011 0.006 - 0.0057 
0.80 11.3 4 02 .03 0.657 0.1424 0.0 56 - 0.0014 0.0 0 6 -0 .00 7 8 
0 .80 1 L33 03.05 0.654 0.1421 0.056 - 0 .0023 0 .004 -0.01 1 7 
0 .80 11.33 04.09 0.651 0.1418 0.056 - 0.0031 
- 0.00 1 - 0 .0161 
0 .80 1 L3 2 05.11 0.644 0.1408 0.054 - 0.0033 - 0.004 
- 0.020 6 
0.80 1 L31 06.1 4 0.641 0.1408 0 .053 - 0.0039 
- 0.006 -0.0254 
0.80 1 L31 07 .17 0.637 0.1409 0.050 - 0 .0 0 4 7 
- 0.01 3 -0.0301 
0.80 11.3 0 08.20 0.6 33 0.14 05 0.047 - 0.0058 
- 0.01 7 - 0.0349 
090 1 1.15 - 05.09 0 .701 0.1511 0.045 0.0139 0.018 0 .0169 
090 11.15 - 04.07 0.703 0.1508 0 .047 0 .0127 0.014 0.0128 
0.90 11.16 - 03.05 0.711 0.1519 0 .048 0 .01 19 0.0 11 0 .0085 
0.90 11.17 
- 02.03 0 .7 19 0.1519 0.050 0.0097 0.008 0.0049 
0 9 0 1 LIt! - OL5 3 0.730 0 .1528 0.053 0 .0069 0.009 0.0039 
0 .9 0 11.19 - 01.02 0.740 0.1534 0 .056 0 .00 37 0.009 0.0029 
0.90 1 1 .19 - 00.51 0.745 0 .1539 0.056 0.0021 0 .008 0.0013 
0.90 11.19 - 00.01 0.747 0.1541 0.057 0.0015 0 .008 - 0.0003 
0.90 11.19 00.5 0 0.746 0.1538 0.058 - 0.0001 0.008 - 0.0019 
0.90 11.18 01.01 0.733 0 .1524 0 .056 -0 .0042 0.00 B - 0.0027 
0.90 1 L 17 OL51 0.720 0.1512 0.053 - 0.0062 0.008 -0 .0035 
0.90 11.16 02 .01 0.712 0.1510 0.049 - 0.0 11 3 0.008 -0.0046 
090 11.16 03.03 0.706 0.1503 0.049 - 0 .0119 0.006 - 0.0086 
0.9 0 11.15 04.06 0.7 0 1 0.1495 0 .050 - 0.0124 0.001 -0.0130 
0.90 11.15 05.08 0.698 0.1497 0.047 -U.0129 
- 0.004 -0.0177 
0 9 0 11.14 06.10 0.694 0 .149 6 0.044 
- 0 .0 1 3 6 - 0.008 -0.0224 
0.90 11.14 07.1 2 0.68 B 0.1493 0.042 - 0 .0143 
- 0.012 - 0.C270 
0.90 11.13 08.1 4 0.682 0.1 494 0.039 - 0 .0146 
- 0 .01 6 -0.OJ 19 
1.00 11.4 7 - 05 .13 0 .654 0 .19 4 5 
- 0.015 - 0 .0022 0.023 0.0205 
LOO 1 1 .4 7 - 04.10 0.85 2 0.193 6 - 0.01 3 - 0.0019 0.020 0.0158 
1 .0 0 11.4 7 
- 0 3.08 0.65 2 0.1932 - 0.014 - 0 .0011 0.018 0.0113 
LOO 11.4 7 
- 02 .05 0.654 0.1930 - 0 .045 - 0.0005 0.015 0.0069 
1.00 11.4 7 
- 01.5 4 0.854 0.1928 - 0.014 -0.0002 0.0 1 3 0.0053 
1 .00 1 1 .4 7 - 01.03 0 .654 0.19 26 - 0 .014 0 .00 0 2 0 .0 11 0.0036 
1.00 11.4 7 - 00.52 0.654 0.1925 
- 0.014 0.0005 0.0 1 0 0.0017 
I 
1.00 1 L4 7 - 00.01 0.856 0.1929 
- 0.014 0.0 a 0 8 0.009 -0 .0003 
1.00 11.47 00.5 0 0.654 0.1924 
- 0.014 0 .0014 0 .007 -0.0023 
1.00 11.4 7 01.02 0.656 0 .1 928 
- 0.014 0.0017 0.005 -0.0043 
1 .00 1 L 4 7 01.5 2 0 .8 55 0.192 7 
- 0.014 0.0020 0.004 - 0.00 60 
I 
LOO 11.4 7 02.03 0.652 0.19 23 
- 0.014 0.0020 0 .002 
- 0.00 80 
1.0 0 11.4 7 03.11 0 .851 0.1925 - 0 .013 0.0025 0.000 -0 .0125 
LOO 11.4 6 04.09 0.846 0 .1920 
- 0.012 0 .0027 
- 0.004 -0 .0167 
1.00 11.46 05.12 0 .847 0.1926 - 0.014 0.0033 - 0 .007 -0.02 14 
1.00 11.46 o 6.1 ~ 0.844 0.1931 - 0.016 0 .0 0 39 
- 0.01 1 -0 .0267 
I 
LOO 1 1 .46 0 7.17 0.643 0.1937 
- 0 .019 0 .00 50 
- 0 .0 1 5 - 0.0315 
1.00 11 .45 0620 0 .841 0.1947 
- 0 .022 0.0058 
- 0.01 9 -0.0367 
1.10 11.4 9 - 0 5.15 0.807 0 .187 5 - 0.016 -().0021 0.023 0.0215 
I 
1.10 1 1 .49 - 0 4 .11 0.807 0 .1867 - 0.015 - 0.0012 0.019 0.0165 
1.10 1 1 .4 9 - 03 .06 0 .807 0.1864 
- 0.014 - 0 .0005 0.016 0.0119 
1 .1 0 11.4 9 - 02.05 0 .811 0.1867 - 0.014 -0.0002 0 .013 0.0077 
1.10 1 1 .4 9 - 01.54 0.811 0.1866 
- 0.015 0.0000 0.012 0.0056 
1 .1 0 11.4 9 - 01.04 0 .811 0.1865 
- 0.015 0 .0003 0.010 0.0037 
I 
1.10 11.49 - 00.52 0 .8 11 0 .1865 
- 0.01 5 0 .000 6 0 .009 0 .00 17 
1.10 1 1 .411 - 00 .01 0.810 0.1 b 6 3 - 0.015 0.0007 0.008 - 0 .0002 
1 .1 0 1 1.411 00.5 0 0.809 0.1864 
- 0.0 1 5 0.0008 0.006 - 0 .0022 
1.10 11.4 II 01.02 0.807 0.1856 - 0.015 0.0009 0.005 - 0.00 4 0 
1.10 11.49 01.53 0.810 0.1866 - 0.015 0.0011 0.004 -0.0058 
1.10 1 1 .49 02.04 0.808 0.186 1 
- 0.01 4 0.0013 0.002 -0.0 08 1 
1.10 1 1 .49 03.06 0.805 0.1860 - 0.013 0 .0015 
- 0.000 - 0.0 1 25 
1.10 11.4 8 0 4 .0 9 0.803 0.1860 
- 0 .014 0.0021 - 0.004 -0.0169 
1.10 1 1.48 05.13 0.802 0 .1 86 6 
- 0.016 0.0027 - 0 .007 -0.02 1 5 
1.10 1 L 48 06.15 0 .799 0 .1869 
- 0.018 0.0034 
- 0 .01 1 -0.0266 
1.10 1 1 .48 07.19 0 .799 0 .1880 
- 0.021 0 .0039 
- 0.01 6 - 0 .OJ19 
1.10 11.4 7 08.2 2 0.794 0 .1862 
- 0 .023 0.0044 
- 0 .02 1 -0.0369 
NACA RM A56E22 
TABLE 111 .- STATIC LATERAL-DIRECTIONAL AERODYNAMIC DATA FOR THE BASIC 
MODEL WITH AND WI THOUT THE EMPENNAGE - Concluded 
(f) Sl-HVD for ~ . llo - Concluded 















































































































- 03.1 0 

































- 05.1 8 
- 04.14 















































































0.1. 7 53 
0.1748 
0.1746 






























0 .1 4 82 





















- 0.0 2 7 
-0,027 
- 0.0 2 8 
- 0 .029 
- 0.031 
- 0.0 3 2 
- 0.0 3 4 
- 0.036 
- 0.0 18 




















- 0 .012 
-0.012 
- 0.01 :; 
- 0.013 
- 0.01 :; 
- 0.013 
- 0.012 
- 0.0 11 
- 0.012 
- 0.01 :; 




























0.00 0 5 
0.0006 
0.0009 








































- 0.00 l. 
- 0.004 
- 0.008 
- 0.0 1 2 













- 0.0 0 1 
- 0.0 0 4 
- 0.0 a 7 
- 0 .0 1 2 
- 0.0 1 7 
- 0 .0 2 2 
- 0.0 2 9 
0.025 










- 0.0 02 
- 0.0 a 5 
- 0.0 a 9 
- 0.0 1 3 
- 0.0 1 9 



























































NACA RM A56E22 
TABLE IV. - INDEX OF CONFIGURATION COMPARISONS, TABLES, AND FIGURES FOR 
THE LONGITUDINAL CHARACTERISTICS TESTS 
Aerodynamic characteristics Drawing of 
Comparison Configuration installation, 
Figure no. Table II figure no. 
Basic model with 13 (a) 8~ 2 
and without 
horizontal tail (b) 8~-H ---
Effect of change of 14 ( a) 8~ 2 
wing camber with (c) 82 2 
and without model (b) 8l -H ---
horizontal tail (d) 82 -H ---
Area-rule modi fica - 15 (a) 8~ 2 
tion of fuselage (e) 83 2 
Conventional 16 (a) 8~ 2 
missile M (g) 81.M4T 4(a) 
installations (h) 8l M.qF 4(b) 
( i) 8 l M2F 4(c) (j) 8l M2 T 4(d) 
Conventional 17 (a) 8 l 2 
missile N (k) 81.N4T 5(a) instal$ tions (1) 8l.N4W 5(b) 
(m) 8l N2 T 5(c) 
Moment -of- area 18 (a) 8l 2 
missile M (f) 8l PT 3 
installations (g) 8l M4T 4(a) 
(n) 84 2 
(0) 84 PM 6 
(p) 84M4M 7 
Fuel tank 19 (a) 8 l 2 
installations (q) 8l~ 8(a) 
with and with- (r) 8l TTTW 8(b) out model hori -
zontal tail (b) 8 l -H ---
(s) 8l TT-H ---
(t) 8l TT'IW-H ---
Bomb and gun- 20 (a) 8l 2 
housing instal- ( u) 8 l A 9 
lations ( v) 8l G 10 
Fuselage dive- flap 21 (a) 8 l 2 
installations (w) 8l F8 n(a) 
with and without ( x) 8l FU neb) 
mOdel horizontal (b) 8 l - H ---tail (y) 8l F8-H ---
( z) 8~FU-H ---
NACA RM A56E22 57 
A-19785 
Figure I. - Photograph of the model installed in the Ames 2 -by 2 - foot 
transonic wind tunnel. 
-~---- ----
1--





Dimensions in inches 
except as noted. 
7.441 








~ 7 - _____ I 
---------- 24 .60 ------------1-












Missle pylon I Pr 
length 5.57 in. 
























maximum frontal area 
3.46 in. 
.256 in . 
. 052 in~ 
Figure 4,- Model 
~ --------------------- ---+--
14.89 
(0) SI M4T 
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62 NACA RM A56E22 
- J 
il " /I 
" :\ ,. lDIr:~ II l,i':1 
· II lit II II 
<1> i\ ,I 















U u ~ ~ Q) .... :::l 01 lL.. 





C\J r- U ~ 















length 5 .20 in. 
maximum diameter 
. 20 in . 
maximum frontal area .031 i n ~ 
1"-- ---- 13.77 --___ --j 
(0) 51 N4T 
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"'C 
Q) 
~ :::) c 
It) 
-t v Z 










----- ---~~ .. -








~ C\I U 












Missle pylon, PM 
length 
maximum frontal area 
, 






t--- ---- 10.30 -----~ 













1~6 ~', 2 ;sa ?= -SO = 9.85 ---- -











Fuel tonk, TT or T w 
length 
maximum diameter 
maximum frontal area 
8.37 in . 
.80 in. 





(a) 51 TT 



























-- - - -- -- -- -- - -
~ 
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"U 
3: Q) "U 
t-
.= 














length 6.20 in. 
maximum diameter .88 in. 
,-------------- /~ ~--- ----------- ( .------- ~--.I--- --- -., -----
-- ... -... -------------~~ 
maximum frontal area .61 in~ 
~.~7 
f------ 9.70 r-- .oc::::::J 












Gun housing I G 
length 7.48 in. -------------. --. <=~~~~~~_~~~~~~------~--'7----------
maximum frontal area .76 in.2 
- ~7 
1-----8.50-----1 











Dive flap, Fs or Fu 
---
projected frontal 








(a) S 1 F S 






















































































V I" ~ /'; 
/ / I ,\ ~\ 
/ II "\ I " , ~ / J '-- ~ 
II \ 
s, '\ 
----S 3 \ 
8 12 16 20 24 
Model fuselage station, inches 
(a ) Cross -sectional- area distribution of S , and S 3 . 
28 
Figure 12.- Cross-sectional-area and second -moment - of-area distri-
butions of the basic model and other configurations. 
- ------- ---- - --
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---- SIM4T , 
-- S4M4M 
- Sears-Haack ~ 
8 12 16 20 24 
Model fuselage station, inches 
(b) Cross - sectional-area distribution of S I , S I M4T , 54 M4M , and 
a comparable Sears - Haack theoretical distribution. 






































---- S, M4T 
---- S4M4M 
- Sears - Haack 
Note: 
As in reference 2, the 
fuselage contribution to 
the second - moment - of-
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iiJ 
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!// I \ I 
II 1\ I \\ 
W ~\\ \ 
16 20 
Model fuselage station, inches 
77 
24 28 
(c) Second -moment-of -area distribution of S" S, M4T , S4 M4M , and 
a comparable Sears - Haack theoretical distribution . 
Figure 12. - Concluded. 
--- - - -~ - --~--- ------~--- _______ J 
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~):I RJ-' ~ J3 ~ II 
~ tf ~ :r d d 
P jX J1 ;f I b" .2 
o d Ff .I ../ "J x! if 
..t .J ..<1 ./:'V' .11 ), 
if ~ ~ W "!P ~ o 5, r-
M=.80 .85 .90 .95 .98 1.00 o 5 , -H 
-.2 
-.4 




to ?n ,2 0 )' 
.!tV ;;'/ ;,V 'p 19' .8 
~ iJf kB' lV / [? 
lei let j /; ~ .6 
d d~ P ~ 1/ 
rf rI f f ~ I-' ~p 
J1 ~ ~ rf ~ :f 
P "! { rt :/ l( .2 
o 1$ if E' yJ if U1 
I', l! I V ~ A ~ 
r1Jf W ~ ZP ~ <f 
M= 1.03 1.05 ~I.IO 1.20 1.30 1.40 
- .2 
-.4 
-4 o 4 8 12 (for M = 1.03 ) 
a 
(0) CL VS . a 
Figure 13. - Variat ion of li ft coeff icient with angle of attock, drag coefficient, and pi tching - moment 
coeff icient at constant Mach number for the basic model configuration . 
______ J 
'- -- -- -- -- --
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M=.80 .85 .90 .95 .98 1.00 o 5,-H 
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l/ ,::Y ~ ~ ~ ~ h :n ..JY 
.8 
~ ~ ~ lP h ~ 
J! rl' /' V /' Ld 
.6 
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~ ~ {f {j rr ~ .2 
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-.4 
o .04 .08 .12 .16 (for M = 1.03 ) 
Figure 13. - Continued. 
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Figure 13. - Concluded . 
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Figure 15. - The variation with Mach number of longitudinal 
aerodynamic characteristics of the basic model and 
the configuration having the fuselage modified according 
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Figure 16. - The variation with Mach number of longitudinal 
aerodynamic characteristics of the model with and 
without conventional missile M installations. 
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Figure 17. - The variation with Mach number of longitudinal 
aerodynamic characteristics of the model with and 
without N missiles. 
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Figure 18. - The variation with Mach number of longitudinal 
aerodynamic characteristics of the configurations designed 
according to the moment - of - area rule, the comparable 
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Figure 19. - The variation with Mach number of longitudinal 
aerodynamic characteristics of the model with and 
without external storage tank installations. 
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Figure 20.- The variation \'/ith Mach number of longitudinal 
aerodynamic characteristics of the model with and 
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Figure 21,- The variation with Mach number of longitudinal 
aerodynamic characteristics of the model with and 
without dive - flap installations. 
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Figure 22.- The variation with Mach number af lateral- directional aerodynamic 
characteristics of the basic model with and without the empennage. 
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Figure 22.- Continued. 
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